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Two.  mathematical  models  for  the  evaluation  of  beef  production 
systems  were  developed  and  computerized  using  DYNAMO  programming. 
The  first  model,  a  cow  efficiency  estimator,  computed  the  TDN 
requirements  for  a  cow  and  her  calf  using  variables  such  as  animal 
weight  and  gains,  seasonal  changes  in  cow  weight,  cow  milk  production, 
physical  activity  of  the  animals,  and  the  quality  of  feed  being  consumed. 

The  second  model,  a  herd  efficiency  estimator,  used  data  from 
the  first  model  plus  data  on  cattle  prices,  fixed  costs,  pregnancy 
and  calf  survival  rate,  death  losses,  heifer  replacement  and  culling 
policies,  herd  size,  and  TDN  produced  per  acre  from  each  TDN  source. 
This  model  calculated  biological  efficiency  factors  such  as  TDN  per 
unit  of  beef  sold,  beef  produced  per  land  unit  and-economic  efficiency 
factors  including  cost  and  net  returns  per  unit  of  beef  sold  and  net 
returns  per  land  unit. 

The  models  were  tested  using  data  collected  over  a  nine  year 
period  at  the  University  of  Florida  Beef  Research  Unit.  They  were 
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then  used  to  evaluate  five  feeding  and  pasture  systems  suitable  to  the 
southeastern  United  States.  Animal;  production  traits,  market  struc- 
tures, and  herd  culling  procedures  were  also  studied. 

Cow  size  had  no  effect  on  measures  of  biological  efficiency. 
In  general,  cow  size  had  little  or  no  effect  on  profitability  except 
that  large  cows  were  at  a  disadvantage  when  a  relatively  expensive 
high-energy  corn  silage  ration  was  fed  to  brood  cows. 

Increasing  milk  yield  improved  biological  efficiency,  decreased  ' ' 
costs,  and  improved  returns  at  weaning.  However,  if  the  calf  was 
maintained  in  the  herd  and  finished  to  slaughter  weight,  there  was 
no  advantage  to  high  milk  yields  in  the  cow  herd. 

Fertility  was  the  only  animal  production  characteristic  examined 
in  the  study  which  consistently  showed  a  substantial  effect  on  profit- 
ability.  Increasing  fertility  always  increased  profitability. 

The  pasture  and  feeding  system  used  had  a  substantial  effect  on 
biological  efficiency  and  profitability.  A  confinement  system  in 
which  brood  cows  were  fed  corn  silage  in  a  drylot  had  the  lowest  TDN 
per  unit  of  beef  produced  but  was  uniformly  unprofitable.  A  semi- 
confinement  system  in  which  brood  cows  were  heavily  stocked  at  1.67 
animal  units  per  acre  and  supplemented  with  corn. silage  rated  second  in 
measures  of  biological  efficiency.  With  high  cattle  prices  it  also 
gave  the  greatest  returns  per  land  unit.   In  the  other  three  systems 
examined,  cow- calf  production  occurred  on  clover- grass  pastures. 
Calves  went  directly  into  the  feedlot  or  were  grazed  on  annual  forages 
or  topseeded  perennial  pastures/before  a  short  feedlot  finishing  phase. 
A  system  in  which  calves  were  grown  out  on  topseeded  perennial  grass 
pastures  had  the  lowest  cost  per  unit  of  beef  produced  and  the  highest 


return  per  unit  of  beef  sold.   It  also  surpassed  the  semi-confinement 
system  in  net  returns  per  land  unit  when  cattle  prices  were  low. 

The  method  by  which  non-pregnant  cows  are  removed  from  the  herd 
was  demonstrated  to  have  a  substantial  effect  on  profitability.  The 
most  profitable  procedure  was  to  detect  and  immediately  cull  non-  < 
pregnant  cows  as  soon  as  they  weaned  their  last  calf.   Profits  were 
substantially  reduced  by  delaying  culling  until  six  months  after 
weaning  or  by  culling  a  fixed  percentage  of  the  cow  herd  at  the  end 
of  the  production  year  regardless  of  pregnancy  status. 

The  models  developed  in  this  study  are  flexible,  easy  to  use, 
and  inexpensive  to  run.  When  adequate  input  data  for  a  given  area 
and  time  are  known,,  the  models  can  be  useful  tools  in  building  recom- 
mendations for  an  optimum  beef  production  system. 


CHAPTER  I 
INTRODUCTION 


The  chief  concern  of  most  beef  producers  is  to  maximize  some 
economic  objective,  usually  net  returns.  To  accomplish  this  objective, 
the  producer  must  first  decide  what  kind  of  production  system  will 
yield  the  greatest  profits.  The  second  step  is  to  decide  how  to  man- 
age both  the  animals  and  their  environment  to  achieve  this  optimum 
production  system.  Animal  scientists  can  usually  supply  producers 
with  extensive  information  regarding  animal  selection,  the  nature,  of 
the  selection  response,  animal  nutrition,  reproductive  physiology,  and 
meat  quality.  Up  to  the  present,  however,  animal  scientists  have  not 
been  able  to  give  producers  much  help  in  choosing  production  goals. 
The  inadequacy  of  research  efforts, 'in  this  regard  has  been  pointed  out 
by  Gregory  (1972)  and  Harris  (1970). 

To  evaluate  alternative  production  goals  the  producer  must  eval- 
uate entire  production  systems.  If  animal  scientists  are  to  assist 
livestock  producers  in  selecting  production  goals,  they  must  adopt  re- 
search techniques  for  analyzing  entire  production  systems.  One  of  the 
major  techniques  used  in  many  fields  but,  until  very  recently  not  applied 
in  animal  science,  is  computer  modeling. 

Scientists  in  many  disciplines  conduct  experiments  with  models 
rather  than  performing  the  experiments  under  field  conditions.  Engi- 
neers, for  example,  have  used  models  of  structures  such  as  buildings, 
bridges,  or  airplanes  for  experimental  testing  before  building  the 
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actual  structure.  If  a  system  can  be  accurately  described  and  ex- 
pressed in  explicit  quantitative  terms,  then  it  is  possible  to  con- 
struct a  mathematical  model  of  that  system  and  to  use  a  digital  com- 
puter to  perform  calculations  that  represent  the  behavior  of  the 
system. 

Mathematical  models  of  beef  systems  can  be  constructed  for 
several  levels  of  production.  These  levels  are  as  follows: 
I.  Region/ country /world 
II.  Herd 
III.  Individual  animal 
IV.  Sub-systems  of  individual  animals  (e.g.  digestive  system, 

reproductive  system) 
Techniques  are  available  which  would  allow  modeling  at  all  levels. 
The  limiting  factor  in  modeling  beef  systems  is  not  modeling  technique 
but  lack  of  basic  input  information  and  data  to  build  and  execute 
valid  models.  The  most  extensive  and  reliable  input  information  and 
data  exist  at  levels  II  and  III.  The  efforts  of  this  study  involved 
levels  II  and  III  since  information,  about  these  levels  could  be  most 
readily  applied  by  beef  producers. 

Most  beef  production  models  reported  thus  far  at  the  individual 
cow  and  herd  level  have  used  a  linear  programming  (LP)  technique.  The 
study  reported  here  differed  in  that  it  employed  the  DYNAMO  computer 
language  (Pugh,  1970).  While  LP  is  a  convenient  technique  commonly 
used  by  agricultural  scientists,  its  usefulness  is  restricted  by  a 
rigorous  set  of  assumptions  outlined  by  Heady  and  Candler  (1958). 
LP  assumes  "linearity."  Thus  non-linear  relationships,  such  as  nutrient 
requirements  for  maintenance  and  growth,  must  be  approximated  in  an 
LP  model  by  the  use  of  pre- calculated  coefficients  or  by  subdivision 
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into  several  activities.  This  subsdivis ion  process  may  lead  to  pro- 
blems with  the  LP  assumption  of  "finiteness."  Only  a  limited  number 
of  activities  or  equations  may  be  considered.  Otherwise,  the  model 
becomes  too  costly  to  run  and  too  cumbersome  to  interpret.  This 
assumption  of  finiteness  also  requires  the  specification  of  limits  on 
the  supply  of  each  resource.  Other  problems  may  arise  with  the  LP 
assumption  of  "single- value  expectations"  especially  when  a  value 
changes  with  time  as,  for  example,  with  cow  milk  yield  as  lactation 
progresses  or  pasture  TDN  values  as  the  season  changes. 

None  of  the  restrictions  mentioned  above  for  LP  models  are  serious 
problems  when  using  DYNAMO.  Nevertheless,  DYNAMO  is  not  ah  optimizing 
technique  as  is  LP.  Optimizing  can  be  done  with  DYNAMO  by  using  a 
series  of  runs,  though  this  reiteration  approach  may  become  burdensome 
if  large  numbers  of  interacting  variables  are  involved..  Generally, 
however,  livestock  production  models  do  not  require  optimization  since 
animal-environment  interactions  preclude  the  existence  of  a  univer- 
sally optimum  production  system.  The  objective  of  livestock  produc- 
tion modeling  should  be  to  gain  an  understanding  of  the  behavior  of 
different  production  systems  and  their  associated  animal-environment 
interactions.  A  more  versatile  modeling  technique  such  as  DYNAMO 
makes  this  objective  easier  to  achieve. 

It  was  the  goal  of  this  study  to  develop  a  mathematical  model  for 
analyzing  beef  production  systems  and,  with  the  aid  of  a  computer,  to 
use  the  model  to  represent  beef  systems  which  are  currently  in  use  or 
which  might  be  feasible  in  the  future  for  parts  of  the  southeastern 
United  States.  More  specifically,  the  objectives,  of  the  research  were 
to: 
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1)  Develop  a  model  which,  with  minor  adaptations,  could 
be  used  to  evaluate  any  beef  production  system  where 
standard  input  data  are  available. 

2)  Estimate  the  effects  of  production  variables  such 
as  cow  size,  fertility,  milk  yield,  and  calf  gain 
on  production  efficiency  and  profitability. 

3)  Estimate  the  effects  of  certain  environmental 
factors  such  as  feeding  and  pasture  systems,  herd 
management  procedures,  and  markets  on  production 
efficiency  and  profitability. 

4)  Examine  alternative  beef  production  systems  for 
the  southeastern  United  States,  especially  Florida 
and  the  lower  Coastal  Plains. 

5)  Evaluate  possible  interactions  between  animal 
production  characteristics  and  the  environment 
in  which  the  production  occurs. 


CHAPTER  II 
REVIEW  OF  LITERATURE 


Building  a  realistic  model  of  a  beef  production  system  entails  the 
interrelating  of  many  variables  and  requires  data  and  information  from 
all  stages  of  the  beef  production  cycle.  This  information,  of  course, 
must  come  from  many  separate  sources.  Thus,  a  reservoir  of  compatible 
data  and  information  must  be  assembled  for  the  successful  construction 
and  execution  of  a  beef  system  model.  This  chapter  is  a  review  of  some 
of  the  literature  which  influenced  the  development  of  the  models  and 
the  evolution  of  the  study. 

Beef  Production:  The  Cow 
Cow  Size 

In  a  review  of  mature  cow  weights,  Warwick  (1971)  reported 
average  weights  of  about  800  to  1300  pounds  for  British  breed  cows,  with 
most  weights  in  the  1000  to  1200  pound  range.  Cow  weight,  however,  may 
not  always  be  a  good  measure  of  cow  size.  O'Mary,  Brown,  and  Ensminger 
(1959)  used  15  body  measurements  to  reflect  cow  size.   Klosterman, 
Sanford,  and  Parker  (1963)  found  condition  and  weight-height  ratio  to  be 
highly  correlated,  emphasizing  the  importance  of  cow  condition  in  size 
determination.  The  effects  of  season,  lactation  status,  and  pregnancy 
status  were  illustrated  in  a  study  by  Vaccaro  and  Dillard  (1966).  They 
found  that  cows  lost  weight  at  parturition  and  continued  to  lose  weight 
for  60  days  after  calving;  then  began  to  gain.  Fitzhugh,  Cartwright, 
and  Temple  (1967),  found  that  age  accounted  for  a  significant  portion 
of  cow  weight. 


Cow  weight  seems  to  be  the  most  obvious  and  readily  available 
indicator  of  cow  size.  However,  if  weight  is  to  be  used  as  a  measure 
of  cow  size,  then  factors  such  as  cow  condition,  pregnancy  status, 
lactation  status,  age,  and  season  need  to  be  specified. 
Milk  Yield 

The  milk  yield  of  a  cow  may  be  influenced  by  her  breed,  age,  size, 
plane  of  nutrition,  and  stage  of  lactation.  Joandet  and  Cartwright 
(1969)  reported  average  daily  milk  yields  of  7.4  to  12.0  lbs/day  for 
British- Brahman  cross  cows.  Dawson,  Cook,  and  Knapp  (1960)  reviewed 
data  and  suggested  a  range  of  6  to  13  lbs/day  for  Angus  and  Hereford 
cows.  Melton,  Riggs,  Nelson,  and  Cartwright  (1967)  observed  values  of 
7  to  10  lbs/day  for  the  Angus,  Hereford,  and  Charolais  cattle  used  in 
their  study.  These  same  authors  also  reported  that  milk  yield  increased 
with  cow  age  and  that  cows  nursing  bull  calves  gave  more  milk  than  cows 
nursing  heifer  calves. 

The  relationship  of  milk  yield  to  cow  size  is  well  recognized  in 
dairy  cattle  (Preston  and  Willis,  1970).  Harville  and  Henderson  (1964), 
for  example,  reported  a  correlation  between  body  size  and  milk  yield  of 
approximately  0.4. 

The  effects  of  stage  of  lactation  on  milk  yield  has  been  demon- 
strated in  several  studies.  Dickey  (1971);'  Rutledge,  Robison, 
Ahschwede,  and  Legates  (1971),  and  Melton,  Riggs,  Nelson,  and  Cart- 
wright (1967)  all  reported  a  decline  in  milk  yield  as  lactation  pro- 
gressed. 
Fertility 

The  works  of  Cunha,  Warnick,  and  Koger  (1967)  and  Preston  and 
Willis  (1970)  provide  excellent  reviews  of  the  many  factors  affecting 
fertility  in  the  beef  cow.  These  factors  include  breed,  age,  nutri- 
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tion,  environment,  herd  management,  milking  level,  and  lactation  status 

Of  special  interest  in  this  study  are  the  effects  of  milk  yield 
and  cow  size  on  fertility  levels.  ;Neither  of  these  factors  have  been 
studied  thoroughly.  Willham  (1972)  reviewed  works  suggesting  that 
reproductive  performance  is  lowered  by  increased  milk  production. 

Butts  (1972)  cited  evidence  that  pregnancy  rate  is  correlated 
with  cow  size.  Cartwright  communicated  to  him  data  indicating  a  neg- 
ative correlation  (r=  -.235)  between  number  of  calves  weaned  per  year 
and  mature  size.  Sanders  in  Tennessee  also  reported  to  Butts  a 
negative  correlation  of  -.45  between  shape  of  weight-age  curve 
of  cows  and  reproduction,  although  this  correlation  tended  to  dis- 
appear where  adjustments  were  made  for  variation  in  body  composition. 
These  studies  suggest  that  fertility  in  the  modern  beef  cow  may  decrease 
as  cow  size  increases. 

Beef  Production:  The  Calf 

Birth  Weight 

The  birth  weight  of  calves  is  affected  by  numerous  factors, 

including  sex  of  calf,  age  of  dam,  breed,  nutrition  of  dam  and 
weight  of  dam.  Work  by  Lampoand  Willen  (1966)  illustrated  the  effect 
of  sex  of  calf  and  age  of  dam.  Franke,  England,  and  Henry  (1965), 
examining  six  sire  breeds  and  a  variety  of  dams,  found  breed  of  dam  to 
be  the  most  important  factor  in  determining  calf  birth  weight,  although 
dam  breed  accounted  for  only  7.4%  of  the  total  variance  .  The  influence 
of  diet  and  level  of  nutrition  of  the  dam  has  been  demonstrated  in  stu- 
dies by  Clanton,  Zimmerman,  and  Albin  (1964)  and  Smithson,  Ewing  and 
Renbarger  (1966). 

Probably  the  most  important  factor  affecting  calf  birth  weight  is 


the  weight  of  the  dam.  Lampo  and  Willen  (1965)  obtained  correlation 
coefficients  of  0.43  to  0l 55  between  dam  pre-calving  weight  and  calf 
birth  weight.  Vaccaro  and  Dillard  (1966)  also  noted  that  the  heaviest 
cows  90  days  before  calving  had  the  heaviest  calves. 
Weaning  Weight 

In  a  classic  study  in  1945,  Koger  and  Knox  proposed  a  method  for 
estimating  weaning  weight  of  calves  at  a  constant  age.  Weaning  weight 
is  an  easy,  convenient  trait  to  measure  and  since  that  1945  report 
has  been  studied  intensively.  Weaning  weight  can  vary  with  calf  age, 
sex,  breed,  birth  weight,  and  by  age,  size,  and  milk  yield  of  dam. 

Preston  and  Willis  (1970)  reviewed  studies  of  the  effects  of  breed, 
sex,  and  dam  age  on  weaning  rates.  For  calves  weaned  at  200  to  215 
days  of  age,  average  weaning  weights  were  reported  to  vary  from  282  to 
509  pounds.   In  a  recent  comprehensive  study  of  beef  production  traits 
for  different  breeds,  researchers  at  the  U.  S.  Meat  Animal  Research. 
Center  (1975)  found  200-day  weaning  weights  to  vary  from  395  pounds 
for  a  straightbred  Hereford  calves  to  558  pounds  for  Angus- Brown  Swiss 
¥i   calves  out  of  Swiss  dams.  These 'data  were  for  dams  4  years  or  older. 
Environmental  factors  also  add  to  the  great  variability  found  among 
weaning  weights  in  different  studies. 

Vaccaro  and  Dillard  (1966)  studied  the  relationship  between  dam 
weight  and  calf  weight  changes.  They  found  that  the  heaviest  cows  90 
days  prepartum  tended  to  produce  the  heaviest  calves  at  weaning. 
Older  cows  also  produced  heavier  calves.  They  noted  that  birth  weight 
of  calf  was  the  most  valuable  predictive  measure  of  gain  to  weaning  at 
180  days. 

Butts  (1972)  reviewed  the  relationship  between  cow  weight  and 
weaning  weight  of  progeny.;  He  summarized  reports  which  showed  increases 


_9-  "'v 

in  weaning  weight  of  0  to  15  pounds  for  each  100  pounds  increase  in 
cow  weight.  As  pointed  out  by  this  author,  however;  cow  weight  may 
be  an  inadequate  measure  of  cow  size.  O'Mary,  Brown,  and  Ensminger 
(1959)  reported  a  correlation  coefficient  of  0.51  between  cow  weight 
and  calf  weaning  weight.  They  also  found  a  multiple  correlation 
coefficient  of  0.91  between  three  body  measurements  of  a  cow  and  the 
weaning  weight  of  her  calf.  Thus  when  cow  size  can  be  adequately 
determined  it  appears  to  be  highly  correlated  with  calf  weaning  weight. 

The  effect  of  milk  yield  on  weaning  weight  has  also  been  studied 
extensively.  Milk  yield  and  weaning  weight  are  highly  correlated.  In 
13  studies  reviewed  by  Preston  and  Willis  (1970)  the  correlation  co- 
efficient between  milk  yield  and  weaning  weight  varied  from  0.14  to  0.91. 
Most  reports  ranged  from  0.4  to  0.6. 
Post-Weaning  Growth 

Preston  and  Willis  (1970)  considered  six  major  factors  which  influ- 
enced post-weaning  growth.  These  factors  included  breed,  sex,  exogen- 
ous hormones,  nutrition,  environment,  and  management.  In  this  study, 
nutritional  programs  are  the  factors  of  chief  concern. 

After  weaning,  most  calves  will  either  go  directly  into  a  feedlot 
where  they  are  fed  a  high-energy  ration  or  they  may  graze  a  high  quality 
forage.  This  forage  program  may  include  some  grain  supplementation  or 
may  be  concluded  with  a  short  feedlot  phase  to  improve  carcass  quality. 

Placing  calves  directly  into  a  feedlot  offers  the  advantage  of 
rapid  growth.  However,  the  slower  gains  attained  by  grazing  high  quality 
forages  may  be  the  least  expensive  gains. 

In  an  extensive  comparison  of  breed  differences,  the  U.  S.  Meat 
Animal  Research  Center  (1975)  in  Nebraska  fed  weaned  calves  for  periods 
ranging  from  220  to  282  days.  Gains  varied  from  2.02  lbs/day  for  Red 
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Poll-Angus  crossbreeds  to  2.66  lbs/day  for  Maine  An jou- Hereford  crosses. 
In  Georgia,  Chapman,  Utley,  and  McCormick  (1.971)  attained  daily  gains 
of  2.73  to  2.82  lbs  for  Hereford  and  Hereford  crossbred  weanling  steers 
fed  for  204  days.  Similar  gains  have  been  reported  by  Florida  researchers. 
Baker,  Crockett,  Carpenter,  West,  and  Palmer  (1974)  fed  crossbred  steers 
for  178  days  on  a  high  moisture  corn  ration.  They  obtained  daily  gains 
of  2.84  lbs.  Bertrand,  Lutrick,  and  Dunavin  (1974)  achieved  daily  gains 
of  2.48  to  2.83  lbs  using  a  dry  corn  ration  and  a  feeding  period  of  128 
to  146  days.  These  investigators  also  reported  significantly  lower 
gains  where  grain  sorghum  was  substituted  for  corn  in  ,their  rations. 

The  gains  reported  for  forage  systems  have  been  highly  variable, 
even  for  different  investigations  of  the  same  type  forage.  These 
variations  are  not  surprising  since  environmental  factors  such  as 
season  and  grazing  management  practices  are  known  to  have  signifi- 
cant influences  on  the  results  of  grazing  trials. 

Daily  gains  on  winter  grazing  in  Florida,  Georgia,  and  Alabama, 
have  varied  from  1.58  to  2.3  lbs  (Baker,  1975;  Harris,  Anthony, 
Brown,  Boseck,  Yates,  Webster,  and  Barrett,  1971;  Anthony,  Hoveland, 
Mayton,  and  Burgess,  1971;  Utley,  Marchant,  and  McCormick,  1976). 
For  the  summer  annuals,  millet  and  sorghum-sudan  grass,  investigators 
in  the  same  three  states  have  reported  gains  of  1.06  to  2.13  lbs/day 
(Baker,  1975;  Hoveland,  Harris,  Boseck,  and  Webster,  1971). 

On  perennial  sods,  Utley,  Marchant,  and  McCormick  (1976)  obtained 
average  daily  gains  of- 1.26  lbs  on  Pensacola  babia,  1.41  lbs  on  Coastal 
bermuda  and  1.58  lbs  on  Coastcross-1  bermuda.  Oliver  (1976)  grazed  steers 
on  Coastal  bermuda  from  May  through  September  and  reported  daily  gains  of 
1.16  lbs  for  European  cross  steers  and  1.58  lbs  for  Brahman  cross  steers. 
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Both  groups  gained  about  the  same  in  the  month  of  May  but  the  Brahman 
cross  calves  showed  a  progressive  advantage  as  the  season  advanced. 
The  author  concluded  that  the  Brahman  calves  used  lower  quality  forage 
more  efficiently. 
Compensatory  Growth 

Calves  which  have  been  maintained  on  a  low  plane  of. nutrition  will 
gain  faster  and  more  efficiently  than  calves  of  similar  weight  which 
have  been  well  fed.  This  phenomenon  is  known  as  compensatory  growth 
and  has  been  documented  by  Winchester  and  his  associates  (Winchester 
and  Howe,  1955;  Winchester  and  Ellis,  1956;  Winchester,  Hiner,  and 
Scarborough,  1957).  These  authors  studied  the  effects  of  both  energy 
and  protein  levels  in  identical  twin  calves  3  to  12  months  old.  The 
calves  were  fed  rations  varying  from  maintenance  to  liberal  levels, 
then  all  were  switched  to  the  liberal  ration.  There  were  no  sig- 
nificant differences  in  the  amounts  of  energy  consumed  over  the  entire 
trial  period  or  in  carcass  quality  or  dressing  percent.  Calves 
fed  the  restricted  diet  required  a  longer  period  of  time  to  reach 
slaughter  weights. 

Meyer,  Hull,  Weitkamp,  and  Bonilla  (1965)  assigned  calves  which 
had  been  on  restricted  diets  to  four  energy  intake  levels  including 
three  different  grazing  intensities.  Compensatory  growth  always  occurred 
during  this  second  phase  of  their  experiment,  even  where  the  second 
phase  energy  intake  level  was  low. 

These  studies  on  compensatory  growth  illustrate  the  importance  of 
carefully  defining  the  overall  life  history  of  a  calf  when  modeling  its 
entire  life  cycle.  They  also  demonstrate  the  need  for  caution  in 
interpreting  gain  data  from  experiments  where  previous  history 
of  the  cattle  is  not  indicated. 
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Forage  and  Feeding  Systems 

In  the  southeastern  United  States,  beef  production  has  traditionally 
occurred  in  three  phases.  These  phases  include  the  cow-calf  phase,  the 
stocker  phase,  and  the  feedlot  phase. 

The  cow-calf  phase  nearly  always  occurs  on  perennial  grass  pasture, 
frequently  with  some  supplemental  feed  such  as  hay  or  silage  during  the 
winter.  One  of  the  most  extensive  cow-calf  pasture  studies  was  con- 
ducted in  Florida  (Koger,  Blue,  Killinger,  Greene,  Myers,  Warnick,  and 
Crockett,  1970).  Calves  were  produced  on  all-grass  and  clover-grass 
pastures  planted  on  "flatwoods"  soil  --  a  somewhat  poorly  drained  Leon 
fine  sand.  The  most  productive  program  yielded  385  lbs  of  calf  per 
acre  per  year  on  a  clover-grass  mixture  stocked  at  0.7  cows  per  acre. 
This  pasture  received  only  30  lbs  of  P205  and  60  lbs  of  K20  per  year. 

Additional  P„0r  and  Ko0  did  not  increase  the  amount  of  beef  produced 
2  5      I 

per  acre.  An  all  grass  program  which  received  120  lbs  of  N,  45  lbs 
of  P-Cv  and  90  lbs  of  ICO  carried  0.71  cows  per  acre  and  produced  only 
332  lbs  of  calf  per  acre.  These  production  rates  and  carrying  capa- 
cities were  for  pasture  only  and  did  not  include  the  use  of  an  addi- 
tional 0.13  acre  per  cow  for  growing  corn  silage  used  as  a  winter 
supplement.  With  the  silage  land  included,  beef  produced  per  acre 
would  have  been  351  lbs  for  the  clover-grass  pasture  and  304  lbs  for 
the  all-grass  pastures. 

Neville  and  McCormick  (1976)  in  Georgia  used  heavily  stocked 
Coastal  bermuda  pastures  for  a  cow-calf  program.   Including  hay  land, 
they  stocked  cattle  at  1.01  and  0.75  cows  per  acre  during  a  two  year 
study.  The  heavily  stocked  pastures  received  288  lbs  of  N,  72  lbs  of 
P-0,  and  144  lbs  of  K_0  per  acre,  while  the  more  lightly  stocked 
pasture  was  fertilized  at  about  one-half  this  rate.  These  two  treat- 
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ments  produced  355  and  292  lbs  of  calf  per  acre,  respectively. 

One  highly  productive  cow- calf  program  was  a  16-year  Louisiana 
study  reported  by  Doane  (1976).  Twenty- four  cows  were  grazed  on  16 
acres  of  Coastal  bermuda  which  was  topseeded  each  fall  with  clover 
and  ryegrass  and  fertilized  with  293  lbs  of  N  annually.  All  of  the 
hay  to  meet  winter  feed  requirements  was  also  produced  on  the  16 
acres.  Each  acre  produced  641  lbs  of  beef  plus  one-half  ton  of 
surplus  hay  per  year. 

Franke  (1970)  surveyed  confinement  cow-calf  systems.  Problems 
with  confinement  systems  included  high  calf  death  loss  and  high  costs 
per  cow-calf  unit.  He  did  not  report  on  the  amount  of  beef  produced 
per  acre  though  he  did  quote  a  producer  who  claimed  a  50%  increase 
in  herd  size  was  made  possible  by  drylotting  his  cows  during  the  fall 
and  spring. 

After  weaning,  most  cattle  in  the  southeastern  ...United  States  enter 
a  stocker  phase  during  which  they  are  grazed  on  either  annual  or 
permanent  pastures.  Annual  pastures  are  the  most  popular  since  they 
can  be  grown  during  both  winter  and  summer  and  provide  higher  quality 
feed  than  the  warm  season  perennials. 

Clover-rye-ryegrass  mixtures  have  been  used  successfully  for  growing 
calves  during  the  winter  and  early  spring  months.   In  a  10 -year  study 
at  Alabama  (Harris,  Anthony,  Brown,  Boseck,  Yates,  Webster,  and 
Barrett,  1971)  such  a  mixture  produced  186  days  of  grazing  beginning 
in  early  November.  The  stocking  rate  was  1.3  calves  per  acre  with  an 
average  daily  gain  of  1.48  lbs.  Beef  production  per  acre  was  390  lbs. 
Anthony,  Hoveland,  May  ton,'  and  Burgess  .  (1971)  achieved  a  similar  pro*-, 
duction  rate  of  394  lbs  per  acre  with  an  arrowleaf  clover-rye-ryegrass 
mixture  grazed  for  193  days.  Their  steers  gained  2.05  lbs/day  when 
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stocked  at  one- animal  per  acre.  Baker  (1975)  stocked  rye-ryegrass 
pastures  more  heavily  to  attain  420  lbs  of  gain  per  acre  during  a  163 
day  grazing  season  with  an  average  daily  gain  of  1.58  lbs. 

Utley,  Marchant,  and  McCormick  (1976)  reported  453  lbs  of  gain  per 
acre  and  2.3  lbs  of  gain  per  animal  per  day  from  either  oats  or  rye- 
grass planted  on  a  prepared  seedbed.  When  these  annuals  were  top- 
seeded  on  permanent  pastures,  however,  they  were  slower  to  develop  and 
provided  only  222  lbs  of  gain  per  acre  before  the  summer  perennial 
grasses  dominated  the  sward.  The  permanent  pastures  in  this  study 
produced  an  additional  441  to  531  lbs  of  gain  during  the  summer  growing 
season.  The  summer  annuals  in  this  same  study  produced  334  to  467  lbs 
of  gain  per  acre  (about  2  lbs  per  animal  per  day) .  Other  studies  have 
reported  much  lower  gain  rates  on  summer  annuals .  Bertrand  and  Dunavin 
(1970)  obtains  344  lbs  of  weight  gain  per  acre  with  a  gain  rate  of  1.18 
lbs  per  animal  per  day  during  an  86-day  grazing  season.  Hoveland, 
Harris,  Boseck,  and  Webster  (1971)  produced  210  lbs  of  gain  per  acre 
during  a  77-day  grazing  season  on  summer  annuals.  Their  average  daily 
gain  was  1.1  lbs. 

Calves  may  go  from  the  stocker  phase  directly  to  slaughter  or  into 
a  feedlot  phase.  They  might  also  bypass  the  stocker  phase  and  go 
directly  into  the  feedlot  where  they  will  be  fed  a  high  energy  grain 
ration.   Baker,  Crockett,  Carpenter,  West,  and  Palmer  (1974)  and 
Bertrand,  Lutrick  and  Dunavin  (1974)  have  demonstrated  the  practicality 
of  finishing  beef  calves  on  predominantly  grain  rations  in  the  south- 
eastern United  States. 

Beef  Production  Efficiency 

During  recent  years  there  has  been  a  dramatic  increase  of  interest 
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in  factors  influencing  beef  production  efficiency.  The  literature 
contains  numerous  theoretical  treatments  and  reviews  of  this  subject. 
Klosterman  (1972)  concluded  that,  generally,  medium  size  cattle  will 
be  the  most  efficient  but  that  no  one  size  will  be  most  efficient  under 
all  conditions.   Butts  (1972)  suggested  that  cow  size  is  related  to 
production  efficiency  through  its  relationship  with  other  factors  in 
the  production  cycle,  and  that  these  relationships  need  more  study 
before  it  is  possible  to  design  production  systems  of  maximum  efficiency. 
Willham  (1972)  concluded  that,  while  some  breeds  need  improved  maternal 
ability,  the  maximization  of  milk  production  as  a  means  of  improving 
efficiency  does  not  seem  to  be  a  realistic  goal,  especially  in  view  of 
the  detrimental  effect  of  high  milk  yields  on  reproductive  performance. 
In  a  discussion  of  the  effects  of  breeding  programs  on  production 
efficiency,  Cartwright  (1970)  predicted  that  there  will  be  a  growing 
emphasis  on  increasing  output  per  unit  of  input  on  a  herd  rather  than 
on  an  individual  basis.  Cartwright  also  suggested  that  greater  emphasis 
will  be  placed  on  specialized  herds  or  breeds,  and  on  utilizing  hybrid 
vigor.  Hendrick  (1972)  reviewed  the  effects  of  body  type  on  production 
efficiency  and  concluded  that  size  or  form  of  the  animal  is  not  as 
important  as  meat  quality  and  the  proportions  of  lean  meat  produced. 

The  undertone  of  all  these  reviews  was  echoed  by  Harris  (1970) 
in  a  theoretical  discussion  of  breeding  for  economic  efficiency  in 
livestock  production.  Harris  noted  that  most  of  the  research  in  animal 
breeding  to  date  has  been  concerned  with  methods  of  genetic  evaluation 
and  the  nature  of  the  selection  response.  Efforts  to. define  realistic 
selection  goals  have  not  been  adequate. 

Attempts  have  been  made  to  examine  beef  production  efficiency 
experimentally.  Kress,  Houser,  and  Chapman  (1969)  indicated  that  re- 
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productive performance  was  more  closely  related  to  efficiency  than 
any  other  variable  and  that  large  cows  were  the  most  profitable. 
Joandet  and  Cartwright  (1969)  developed  a  method  for  determining  the 
point  at  which  cumulative  TDN  required  to  produce  a  unit  of  live 
weight  is  minimal.  They  called  this  point  the  optimum  slaughter 
weight.  Melton,  Cartwright,  and  Kruse  (1967)  reported  that  small  cows 
were  the  most  efficient  in  terms  of  units  of  input  per  pound  of  calf 
produced. 

Investigators  in  Texas  have  studied  beef  production  efficiency 
using  computer  models  for  beef  production  and  data  from  Texas  experiment 
station  herds  supplemented  with  parameter  estimates  from  other  research. 
In  an  early  study  Long  and  Fitzhugh  (1969)  concluded  that  small  cows 
were  more  profitable  than  large  cows.  However,  in  a  subsequent  study 
(Long,  1972)  indicated  that  large  cows  were  favored  in  a  straightbreeding 
system  when  fed  a  high  energy,  least-cost  ration.  When  fed  on  pasture 
and  harvested  forage,  medium  size  cows  were  most  efficient.  In  still 
another  study  (Long,  Cartwright,  and  Fitzhugh,  1975)  this  group  re- 
ported that  large  cows  were  more  profitable  on  a  drylot  regime  and  small 
cows  were  more  profitable  on  a  pasture  regime.  These  Texas  workers, 
however,  have  consistently  pointed  out  the  interactions  between  factors 
such  as  cow  size,  milk  yield,  progeny  performance,  and  production 
environment  and  have  cautioned  against  the  concept  of  a  universally 
optimum  animal  type. 

It  is  obvious  that  the  study  of  beef  production  efficiency  is  in 
its  infancy.  Production  data  on  all  phases  of  beef  production  cycle, 
the  interactions  between  animal  production  factors  and  environmental 
factors,  techniques  for  examining  beef  production  efficiency,  and 
definitions  of  production  efficiency  are  all  factors  which  will  need 
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improvement  as  this  field  of  study  progresses. 

Breeding  Systems 

A  popular  approach  in  studies -of  beef  production  efficiency  has 
been  to  compare  the  efficiencies  of  different  breeding  systems .  In  a 
theoretical  treatment,  Moav  (1966)  proposed  specialized  sire  and  dam 
lines  to  improve  "profit  heterosis.','  Cartwright  (1970)  has  been  a 
proponent  of  specialized  sire  and  dam  lines  to  improve  beef  production 
efficiency.  He  and  his  Texas  associates  (Long,  Cartwright,  and  Fitzhugh, 
1975;  Fitzhugh,  Long,  and  Cartwright,  1975;  Cartwright,  Fitzhugh,  and 
Long,  1975)  published  a  series  of  papers  in  which  they  assessed  the 
effects  of  several  breeding  systems  on  net  income  and  return  on  invest- 
ment. They  concluded  that  breeding  plans  in  which  large  sires  were 
mated  to  either  F  or  crossbred  cows  were  more  favorable  than  straight- 
breds  or  two  breed  crosses. 

Systems  of  crossbreeding  and  crossbreeding  experiments  have  been 
reviewed  by  Koger,  Cunha,  and  Warnick  (1973)  and  by  Cundiff  (1970) . 
The  review  by  Cundiff  indicated  that  heterosis  was  greatest  for  traits 
of  low  to  moderate  heritability  (e.g.,  early  growth,  fertility,  and 
survival)  and  least  for  traits  of  high  heritability  (e.g.,  post  weaning 
growth  and  carcass  merit) .  This  conclusion  implies  that  crossbreeding 
may  be  used  to  improve  traits  such  as  fertility  but  will  not  have  a 
substantial  effect  on  highly  heritable  traits  like  post  weaning  growth 
and  carcass  merit.  Another  study  by  Cundiff,  Gregory,  and  Long  (1975) 
suggested  that  breeders  have  applied  much  selection  pressure  for  growth 
traits  but  very  little  selection  for  carcass  traits.  These  investiga- 
tors estimated  the  correlation  between  several  breeding  values  of  sires 
produced  within  the  same  herd.  The  correlation  was  high  (0.51)  for 
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growth  traits  and  low  (0.16)  for  carcass  traits.  They  concluded  that 
the  high  breeding  value  correlation  for  growth  traits,  indicates  sub- 
stantial genetic  diversity  probably  arising  from  differential  selection 
pressure  and  response. 

Studies  such  as  those  of  Cundiff  and  his  associates  have  impor- 
tant implications  for  designing  breeding  systems  to  maximize  the 
efficiency  of  beef  production.  A  breeding  system  is  a  means  to  an  end. 
Once  production  goals  have  been  selected  a  breeding  system  can  be  chosen 
which  will  enable  the  most  rapid  achievement  of  those  goals. 
Livestock  Production  Models 

The  use  of  mathematical  models, to  examine  the  behavior  of  systems 
has  been  extensive  in  engineering  and  has  been  formalized  in  the  area 
of  study  known  as  systems  analysis.   Forrester  (1961)  proposed  a 
philosophy  and  a  technique  for  modeling  social  and  economic  systems.   In 
recent  years  much  interest  has  developed  in  the  modeling  of  livestock 
production  systems  with  special  emphasis  on  the  economic  aspects  of 
these  systems.  . 

Linear  programming  (LP)  has  been  a  popular  tool  for  modeling  live- 
stock production  systems.  Workers  in  Texas  (Long,  1972;  Long,  Cartwright, 
and  Fitzhugh,  1975)  have  pioneered  in  the  development  of  LP  models  of 
beef  production  systems.  They  have  used  these  models  to  study  the 
effects  of  cow  size,  milk  yield,  herd  management,  heterosis,  com- 
plimentarity,  and  mating  plan  on  the  efficiency  of  beef  production. 
Canadian  workers  (Wilton,  Morris,  Jenson,  Leigh,  and  Pfeiffer,  1974; 
Morris  and  Wilson,'  1975)  have  also  used  an  LP  model  to  assess  beef  pro- 
duction efficiency.  Miller,  Brinks  and  Sutherland  (1976)  reported  the 
use  of  an  LP  model  to  maximize  net  returns  on  a  southern  Colorado  hay 
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and  steer  grazing  operation.  Brodnax  (1973)  employed  an  LP  model  to 
study  the  effects  of  various  tenure  and  tax  management  strategies  on 
large  central  Florida  beef  cattle  ranches. 

Boyd  and  Roger  (1974a,  1974b,  1975)  have  addressed  the  problem 
of  beef  production  efficiency  at  both  the  cow  and  herd  levels  using  a 
model  written  in  the  DYNAMO  programming  language.  Meadows  (1970)  at 
MIT,  using  this  same  language,  developed  a  model  for  the  United  States 
swine population  and  also  proposed  a  similar  model  for  the  United  States 
beef  cattle  population.  Halter  and  Dean  (1965)  used  a  DYNAMO  model 
to  evaluate  the  management  policies  of  a  California  range-feedlot 
operation  under  conditions  of  weather  and  price  uncertainty. 

Other  models  examining  certain  aspects  of  livestock  production 
systems  have  appeared  in  the  literature.  Rogers  (1971)  and  Smith  (1971) 
have  developed  decision  models  to  determine  the  optimum  time  for  re- 
placing a  breeding  animal  in  the  cow  herd.  Dinkel  and  Dearborn 
(1972)  in  South  Dakota  used  a  program  they  called  "Simumate"  to  aid 
producers  in  evaluating  crossbreeding  systems.  Hilley  and  Leman  (1976) 
reported  a  model  to  examine  the  effects  of  biological  variables  on  re- 
productive efficiency  of  swine.  This  model  could  also  be  adapted  to 
handle  some  economic  variables  and  to  determine  the  effects  of  certain 
management  changes  on  returns . 


CHAPTER  III 
EXPERIMENTAL  PROCEDURES 


Design  of  Study 
This  study  consisted  of  three  phases : 

1)  the  design  and  development  of  computer  models  of  a  cow 
as  a  system  and  of  a  herd; 

2)  the  application  of  the  models  to  estimate  the  production 
efficiency  of  five  breed  groups  of  cattle  using  produc- 
tion data  collected  over  a  nine  year  period  at  the  Uni- 
versity of  Florida  Beef  Research  Unit  at  Gainesville;  and 

3)  the  use  of  the  models  to  evaluate  alternative  beef  produc- 
tion systems  for  the  southeastern  United  States. 

The  rationale,  assumptions,  and  documentation  for  the  models  are 
discussed  below.  The  computer  model  is  included  in  Appendix  B. 

Description  of  the  Model 
Selection  of  a  Modeling  Technique 

Computer  models  of  real  systems  have  been  written  in  general  pur- 
pose programming  languages  such  as  FORTRAN  or  PL/1,  in  pre-packaged  pro- 
grams such  as  the  MPS  360  Linear  Program,  or  in  specialized  languages 
such  as  SIMSCRIPT  or'GPSS.  The  DYNAMO  computer  language  (Pugh,  1970) 
was  used  to  construct  the  model  used  in  this  study. 

DYNAMO  is  a  specialized  computer  language  developed  at  Massachu- 
setts Institute  of  Technology  by'  J.  W— .Forrester  and  associates.  The 
philosophies  underlying  the  genesis  of  the  language  and  its  use  to 

solve  problems  commonly  found  in  industrial  management  have  been 
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described  by  Forrester  (1961). 

DYNAMO  is  an  easy  language  to  learn.  Thus  it  is  possible  for  an 
experimenter  to  write  and  maintain  his  own  programs.  The  language  is 
flexible  and  can  handle  a  large  number  of  variables.  DYNAMO  programs 
are  efficient  and  are  inexpensive  to  run,  even  for  large  models.  DYNAMO 
compilers  are  compatible  with  IBM  360  or  370  systems. 

The  mode.l_.used  in  this  study  was  a  deterministic  model.   In  other 
words,  no  stochastic  (statistical)  variables  were  inserted  in  the  model. 
Where  experimental  data  were  not  available,  the  best  available  estimates 
were  obtained.  In  some  cases  it  was  necessary  to  rely  solely  on  the 
judgment  of  experienced  investigators  and  producers.  The  objective  of 
a  study  such  as  this  one  is  to  approximate  certain  aspects  of  a  real 
system  as  closely  as  possible.  If  a  researcher  is  to  accomplish  this 
objective,  he  mus>t  be  willing  to  accept  some  data  estimates  which  may 
not  be  well  documented  or  he  must  be  willing  to  make  the  necessary 
assumptions. 

Since  the  model  was  deterministic  and  the' results  have  no  distri- 
butions associated  with  them,  a  statistical_analysis. of  the  differences 
between  beef  production^  systems  was  not  possible.  However,  as  pointed 
out  by  Forrester  (1970)  it  is  not  the  intention  of  this  modeling 
approach  to  yield  analytical  solutions.  The  real  systems  are  far  too 
complex.  Rather,  this  is  an  experimental  empirical  approach  in  search 
of  more  knowledge,  and  thereby  better  results' but  not  promising  analy- 
tical or  "optimum"  solutions  to  any  question.  The  major  achievements 
of  the  technique  are  to  reduce  a  complex  composite  of  variables  into 
comprehensible  terms  of  significance  to  the  user  and  to  provide  infor- 
mation for  choosing  between  specific  alternatives  faced  in  making  mana- 
gement decisions. 
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There  are  two  parts  to  the  model  used  in  this  study:  Model  I, 
the  Cow  Efficiency  Estimator,  and  Model  II,  the  Herd  Efficiency  Esti- 
mator. Model  I  computes  the  TDN  requirements  for  a  cow  and  her  calf 
using  variables  such  as  animal  weight  and  gain,  seasonal  changes  in  cow 
weight,  cow  milk  production,  physical  activity  of  the  animals,  and 
the  quality  of  the  feed  being  consumed.  TDN  may  come  from  various 
sources,  including  pasture,  and  can  be  assigned  a  cost  and  the  amount 
of  TDN  from  each  source  determined.  Thus,  cost  for  producing  an 
individual  cow  and  calf  can  be  determined.  A  schematic  of  Model  I  is 
shown  in  figure  1. 

Data  on  TDN  requirements  and  individual  animal  costs  from  Model  I 
are  used  as  input,  data  in  Model  II,  the  Herd  Efficiency  Estimator.  In 
addition,  information  on  cattle  prices,  fixed  costs,  pregnancy  and  calf 
survival  rate,  death  losses,  heifer  replacement  and  culling  policies, 
in  Model  II.  The  model  will  then  calculate  biological  efficiency  fac- 
tors such  as  TDN  per  animal  or  per  herd,  and  beef  produced  per  acre. 
It  will  also  compute  economic  efficiency  factors  such  as  cost  per  pound 
of  gain,  cost  per  pound  of  TDN,  cost  per  pound  of  beef  sold,  net  returns 
to  the  herd,  net  returns  per  pound  beef  sold,  or  net  returns  per  acre. 
Model  II  is  diagrammed  in  figure  2. 

The  symbols  commonly  used  in  DYNAMO  models  and  used  in  the  diagrams 
of  figures  1  and  2  include  the  following: 

Flow  channels  for  resources 


Information  flows 
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/^^^Ni— ^  I       y^    Rate  equations 

f   .'.    _(      Source  or  sink 


T.   ,     ,_  ,  '       I        I    Auxiliary  equations 
Level  or  stock       v.       / 

equation 


Level  or  stock  equations  represent  varying  contents  of  reservoirs  of  the 
system.  Rate  equations  define  rates  of  flow  between  levels  of  the  system. 
Auxiliary  equations  are  generally  used  in  DYNAMO  to  reduce  the  complex- 
ity of  rate  equations  by  defining  the  many  factors  that  enter  the  sys- 
tem. Model  I  determines  cow  and  calf  nutrient  requirements .  Most  of 
the  diagram  in  figure  1  indicates  how  the  model  makes  these  determina- 
tions within  each  time  period.  Thus  mostly  auxiliary  equations,  rather 
than  level  or  rate  equations  are  used  in  the  model. 
Model  I:  Cow  Efficiency  Estimator 

The  model  sums  the  total  nutrient  requirements  of  a  cow  for  one 
year  then  continues  to  add  to  this  total  the  nutrient  requirements  for 
carrying  her  calf  from  weaning  to  slaughter!   Dollar  values  are  assigned 
to  each  unit  of  TDN  consumed.  All  calculations  arejnade  at  monthly 
intervals.  The  productipn,_year  for  the  cow_ begins  when  she  weans  her 
last  calf  and  ends  12  months  later  when  she  weans  her  current  calf. 

Cow  weight  in  a  given  month  is  determined  by  the  equation 

COWWT,=(MCW  X  PMCW  X  .01)  +  CGk)  X  CWFk  j 
where  -...'■'.... 

COWWT  is  cow  weight  in  the  kth  month  in  kilograms, 

MCW  is  mature  cow  weight  in  kilograms, 

PMCW  is  percent  mature  cow  weight  attained  at  beginning  of 
the  production  year, 

CG,  is  true  cow  growth  during  the  kth  month  in  kilograms, 
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Figure  2.  Simplified  flow  diagram  of  herd  inventory  sector, 
Model  II,  Herd  Efficiency  Estimator 
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CWF,  is  a  monthly  cow  weight  factor  to  account  for  seasonal 
weight  fluctuations. 

The  gain  of  a  cow  which  has  not  reached  100  percent  of  her  mature 
weight  is  calculated  from  her  estimated  average  daily  gain  over  the 
production  year.  Seasonal  weight  fluctuations^can^^e^rejidilj  ^changed 
to  suit  the  environment  being  modeled  simply  by  changing  the  monthly 
cow  weight_factor  (CWF) . 

Under  adequate  nutrition,  cow  milk  production  reaches  a  peak  during 
the  first  or  second  month  of  lactation  then  steadily  declines.  For 
the  present  model  the  rate  of  decline  in  milk  production  (table  1)  was 
approximated  using  the  data  of  Dickey  (1971)  and  Rutledge,  Robison, 
Ahlschwede,  and  Legates  (1971).  These  data  also  correspond  closely  to 
those  reported  by  Melton,  Riggs,  Nelson,  and  Cartwright  (1967).   Daily 
milk  yield  is  determined  as: 

jl)MY,  =DMYFM  X  MYF,   / 

•  I k_         k  i 

where 

DMY,  is  daily  milk  yield  during  the  kth  month, 

DMYFM  is  daily  milk  yield  during  the  first  month  of  lactation, 

MYF,  is  the  milk  yield  factor  for  the  kth  month  as  determined  from 

k  /  (      • 

table  1. 
Net  energy  maintenance  requirements  for  cows  and  calves  are 
calculated  from  the  generally  accepted  (Crampton  and  Harris,  1969) 
formula: 

\   NEM=AF  X  0.070  X.W0,75    | 
where 

NEM  is  daily  net  energy  for  maintenance  in  megacalories , 

AF  is  an  activity  factor,  , 

W  is  animal  weight  in  kilograms. 


-27- 


TABLE  1.  MILK  YIELD  FACTOR. 


Month  of  Lactation Milk  yield  factor 

1  1.00 

■  2  "■                        0.97 

3  0.92 

4  0.84 

5  '0.78 

'■   6  .      '           -:  ■"''        0.73     ■'= 

.7  ,             ,           •          ......  .-'•■'-.:  0.69 

8  0.65 

9  .,  •  0.60 


^lilk  yield  as  a  percent  of  milk  yield  during  the  first  month 
of  lactation  .X  0.01. 


-28- 

The  activity  factor  represents  the  energy  cost  of  incidental 
activity.  According  to  NRG  estimates  (NRC,  1970),  the  activity  fac- 
tor for  an  animal  confined  to  afeedlot  is  1.1.  Freden  (1970)  reviews 
research  indicating  that_j^nge  cows  require  49% jnore^ne^rgyjthan 
housed  cattle.  This  work  suggests  an  activity  factor  of  about  1.6 
for  range  cattle.  He  also  points  out  that  the  NRC  requirements  for 
dairy  cattle  (NRC,  1971)  are  16%  greater  than  requirements  for  beef 
cattle  (NRC,  1970)  which  are  presumably  on  pasture.  This  increase 
suggests  an  activity  factor  of  about  1.25.  The  activity  factor  for 
grazing  cows  in  this  model  was  generally  estimated  at  1.4. v 

Net  energy  for  gain  of  cows  is  calculated  by  the  same  formula 

used  by  the  NRC  (1970)  to  calculate  NEG  for  heifers.; 

J  NEG= (0.05603  X  ADG  +  0.01265  X  ADG2)   (W°-75) 
where 

NEG  is  daily  net  energy  for  gain  in  megacalories, 

ADG  is  average  daily  gain  in  kilograms, 

W  is  animal  weight  in  kilograms. 
l/For  all  calf  gains  the  NRC  steer" formula  for  net  energy  is  used: 

NEG= (0.05272  X  ADG  +  0.0684  X  ADG2)   (W°'75) 

These  net  energy  computations  are  made  on,,a  monthly  basis  in  the 
program.  All  of  the  variables  used  in  the  equations  can  be  changed 
at  monthly  intervals. 

Because  of  the  wide  availability  of  and  ease  of  determination  of 
TDN  values,  the  most  convenient  means  of  expressing  nutritional  cost 
is  probably  cost  per  unit  of  TDN.  Thus,  it  is  desirable  to  convert  net 
energy  values  (a  convenient  system  for  expressing  nutrient  intake  in 
terms  of  animal  weight  and  gain)  to  TDN  values  (a  convenient  system  for 
assigning  costs  to  each  unit  of  nutrient  intake) .  The  disadvantage  of 
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the  TDN  system  is  that  the  efficiency  with  which  a  unit  of  TDN  is 
converted  to  energy  for  maintenance,  gain,  milk  production,  etc. 
declines  as  the  quality  of  the  food  source  declines.  For  example,  a 
cow  requires  fewer  units  of  TDN  to  maintain  a  constant  body  weight  oh 
a  concentrate  ration  than  if  grazing  a  frosted  grass  pasture. 

In  theory,  net  energy  requirements  for  maintenance  and  gain  do  not 
vary  with  ration  quality  as  do  metabolizable  energy  (ME)  or  TDN  re- 
quirements. The  NRC  (1970)  has  published  efficiency-of-energy- 
utilization  relationships  for  converting  ME  to  NE.  This  ME  value  can 
be  converted  to  TDN  by  assuming  3.6155  Meal  of  ME/kg  of  TDN.  TDN 
requirements  for  maintenance  and  gain  can  be  calculated  from  the 
equations: 

TDNM= (NEM/MEF) /3 . 6155 

TDNG=(NEG/GEF)/3.6155       ' 
where 

TDNM  is  kilograms  of  total  digestible  nutrients  required  for 
maintenance, 

TDNG  is  kilograms  of  total  digestible  nutrients  required  for  gain, 

NEM  is  net  energy  for  gain  in  megacalories, 

NEG  is  the  net  energy  for  gain  in  megacalories, 

MDF,  is  the  maintenance  efficiency  factor  from  figure  3  for 
month  v> 

GEF,  is  the  gain  efficiency  factor  from  figure  3  for  month  ^. 

Since  NEM  and  NEG  are  different  for  cows  and  calves  there  is,  of 
course,  a  different  set  of  equations  for  determining  TDN  in  each  of 
these  two  animal  types. 

The  efficiency  factors  for  net  energy  conversions  for  maintenance, 
gain,  and  milk  production  are  derived  from  the  graphs  in  figure  3.  The 
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graphs  of  the  relationships  for  maintenance  and  gain  are  adapted  from 
NRC  (1970)  data.  These  relationships  also  correspond  closely  to  that 
used  by  the  ARC  (1965)  in  England.  The  efficiency  factor  is  plotted 
against  a  hypothetical  "Feed  Quality  Index"  (FQI)  the  values  of  which 
range  from  1  to  10.  A  working  definition  of  "Feed  Quality  Index"  is 
shown  in  table  2.  A  "Feed  Quality  Index"  allows  the  program  to  make 
monthly  adjustments  for  feed  quality.  The  selection  of  the  appropriate 
index  value  for  a  particular  feed  source  usually  requires  some  sub- 
jective evaluation  by  the  experimenter.  The  relationships  between 
feed  quality,  especially  forage  quality,  and  the  efficiency  of  ME 
conversion  to  NE  needs  more  study  by  nutritionists.  Another 
possibility  suggested  by  Harris  (1973)  was  to  measure  feed  quality  as 
Meal  ME/kg  of  dry  matter.  This  is  the  approach  used  by  the  ARC  (1965).. 

If  we  assume  that  cow's  milk  contains  0.156  kg  TDN/kg  milk  (NRC, 
1970),  then  the  TDN  required  daily  for  lactation  can  be  determined  as 
follows:  .  -■) 

TDNMP=DMY  X  0.165  X  EFMP 
where 

TDNMP  is  the  kilograms  of  total  digestible  nutrients  for  milk 

production, 
DMY  is  cow  milk  yield  per  day  in  kilograms 

EFMP  is  the  efficiency  factor  (figure  3)  for  ME  conversion  to  NE 
during  milk  production. 
Neville  (1971)  estimated  that  Hereford  cows  on  a  40%  concentrate  ration 
required  0.30  kg  TDN  per  kg  of  3.4%  fat  corrected  milk  produced.   NRC 
(1971)  estimates  for  dairy  cattle  are  0.33  kg  TDN  per  kg  of  3.5%  fat 
milk  produced.  This  latter  figure  represents  a  conversion  efficiency 
of  51%.  To  derive  the  graph  for  the  milk  conversion  efficiency  factor 


Figure  3.  Assumed  relationships  between  feed  quality  and  efficiency  of 
ME  conversion  to  NE. 
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TABLE  2.   ASSUMED  RELATIONSHIPS  BETWEEN  FEED  QUALITY  INDEX  AND  RATION 
QUALITY. 


Feed  quality 

index 

Forage  rations  . 

Concentrate  rations 

1 

■2  .' 

Low  quality 

3 

No  concentrates 

4 

Medium  quality 

5 

6 

20%  concentrate 

7 

High  quality 

40%  concentrate 

8 

60%  concentrate. 

9 

80%  concentrate 

10 

Cow's  milk 

(_..■ 
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in  figure  3,  it  was  assumed  that  a  cow  on  a  20%  concentrate  ration  is 
50%  efficient  when  converting  TDN  from  feedstuffs  to  milk  TDN.  This 
assumption  appears  consistent  with  the  data  cited  above.  Furthermore, 
it  was  assumed  that  the  slope  of  the  milk  efficiency  curve  (figure  3) 
is  the  same  as  that  of  the  maintenance  efficiency  curve.  The  major 
justification  for  this  assumption  is  that  calorimetric  studies  show 
metabolizable  energy  is  used  with  similar  degrees  of  efficiency  for 
both  maintenance  and  milk  production  in  lactating  animals  (NRC,  1971). 
The  curves  published  by  the  ARC  (1965)  correspond  closely  to  the  curves 
in  figure  3. 

_No  provision  is  made  in  the  model  for  additional  energy  due  to 
gestation  other  than  the  energy  required __to_main.t.ain  the ;  seasonal 
weight_increase,  much  of  which  is  due  to  the  weight  of  the  fetus  and 
fetal  membranes.  This  assumption  is  based  on^the  observation  of  Brody 
(1945)  that  there  is  generally  no  increase  in  nutrient .intake  of 
mammals  during  pregnancy.  A  possible  explanation  for  this  phenomenon 
may  be  that  the  mother  reduces  her  activity  while  pregnant  and  saves 
energy  for  growth  of  the  fetus  or  that  fetal  gain  is  accomplished  at 
the  expense  of  a  loss  in  maternal  body  tissue. 

Using  the  above  relationships  one  can  calculate  the  daily  TDN 
required  by  the  cow  for  maintenance,  growth,  reproduction,  and  lacta- 
tion. TDNCOW  is  determined  by: 

TDNCOW=TDNMCW  +  TDMGCW  +  TDNMP 
with  TDMCW  and  TDNGCW  coming  from  NRC  equations  for  heifers  as  previous- 
ly described  for  TDNM  and  TDNG 

TDN  requirements  for  calf  maintenance  and  growth  are  calculated 
using  the  equation: 

TDNCLF=TDNMCLF  +  TDNGCLF 
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where  TDNMCLF  and  TDNGCLF  are  derived  from  NRC  equations  for  steers  as 
described  above  for  TDNM  and  TDNG.  ', 

The  net.  TDN  harvest  per  day  by  both  cow  and  calf  are  described  as 
follows: 

NETTDN=TDNCOW  +  TDNCLF  -  MILKTDN  v/ 
where 

MILKTDN=DMY  X  0.156  kg  TDN/kg  milk, 

MILKTDN  represents  the  amount  of  the  calf's  TDN  requirements  met  by 
its  dam's  milk.  DMY  is  the  daily  milk  yield  as  described  previously. 
Monthly  TDN  requirements  for  cow  and  calf  are  determined  by  multiplying 
NETTDN  by  30.417,  the  average  number  of  days  per  month  in  a  non-leap 
year. 

The  TDN  requirements  for  cows  may  be  filled  either  from  pasture 
or  from  supplement.  The  TDN  available  from  pasture  in  the  ,  th  month 
.  is : 

_PTDN,=AUN1  X  TDN/AUM  X  PSR, 
where 

PTDN,  is  the  available  pasture  TDN  in  the  .  th  month, 

AUM  is  the  animal  unit  months  of  grazing  available  in  the  ^th 
month, 

TDN/AUM  is  the  TDN  assumed  to  constitute  an  animal  unit  month  of 
grazing, 

PSR,  is  the  pasture  stocking  rate  (in  acres  per  animal  unit) during 

the  ,  th  month . 
k 

The  supplement  required  during  the  ,  th  month  is: 
SUPPL  =NETTDNk  -  PTDNk 
where 

NETTDN,  is  the  monthly  NETTDN  described  above. 
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In  calf  grazing  programs,  no  provision  was  made  for  supplementation, 
Thus,  TDN  harvested  from  grazing  is  simply  TDNM  plus  TDNG. 
Model  II:  Herd  Efficiency  Estimator 

Model  II  determines  the  inventory  of  all  animals  that  comprise  a 
herd,  including  brood  cows,  replacement  heifers,  weanling  calves, 
stocker  calves,  and  slaughter  animals.  It  provides  for  death  losses 
and  culling  of  breeding  stock.  This  phase  of  the  model  is  diagrammed  ' 
in  figure  2. 

Using  data  from  Model  I,  the  Herd  Efficiency  Estimator  determines 
the  TDN  requirements  for  the  herd  and  acreage  requirements  and  costs 
for  production  of  that  TDN.   It  also  assigns  a  value  to  each  animal 
sold  from  the  herd  and  computes  total  herd  sales.  Thus  by  using  the 
cost  data  shown  in  tables  3,  8,  and  10,  it  is  possible  to  compute  net 
returns  for  the  herd. 

The  inventory  of  animals  in  the  herd  is  determined  as  follows 
beginning  with  the/brood  cow^herd. 


.  COWS,  =C0WS.  +  BRTH.  -CULLS.  -  CD. 
k     3  3  3  3 

where 

COWS,  is  the  number  of  breeding  age  cows  in  the  present  or  kth 

K 

year, 

COWS,  is  the  number  of  breeding  age  cows  in  the  herd  during  the 

previous  or  jth  year, 

BRTH.  is  the  number  of  bred  replacement  heifers  transferred  to  the 
■J 
herd  at  the  end  of  the  ith  year, 

CULLS,  is  the  number  of  cows  culled  during  the  ith  year, 

CD.  is  the  number  of  cows  which  died  during  the  jth  year. 
3 

CULLS=COWS  X  (100-WR-CONCR)  X  .01 
where 
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WR  is  the  weaning  rate  or  the  percent  of  the  cow  herd  weaning 

calves,  • 

CONCR  is  a  constant  culling  rate  of  5%  to  allow  for  the  culling  of 
old,  sick,  crippled,  or  poor  producing  cows. 

All  replacement  breeding  stock  (BRTH)  is  assumed  to  be  produced  in 

the  herd  and  atstable  herd  size  is  determined  by: 

j£-  BRTH.  =RHK.=CULLS.  +  CD.  +  BRD. 
K    j      j     3      j 

where 

RHK.  is  the  replacement  heifers  kept  during  the  previous  or  the 

.th  year, 
CULLS  is  the  number  of  cows  culled, 
CD  is  the  number  of  cows  died, 
BRD  is  the  number  of  bred  replacement  heifer  death  losses. 


This  equation  is  a  simplified  representation  of  the  equations  used  when 
herd  size  is  stabilized.  The  D_YNAMO„mpd^Xj^^^^ 

modified  version_of  a  program  used  to  analy^Ji_e^d_ej^3nsio^.pclixiej 
and  involves  a  feedback  loop  to  allow  for  expansion  of  cow  numbers 
until  some  specified  steady  state  herd  size  is  reached.   In  the  current 
study,  the  herd  size  was  set  at  JLOOp^jjw^s>^nd-JS_>ej£hnew  set  of  data 
was  specifie.d.,—- the  program  was  allowed  to  run  for  seven  time  periods  in 
order  to  stabilize  the  animal  inventories.  This  explains_j^e^presence 
of  the  information  feedback  loop  between  "Cow  Herd"  and  "Replacement 
_Heifers_Kept"__as__shown  in  figure^2^_ 

In  allocation  of  nutrients  to  replacement  heifers,  Model  II  assumes 
that  from  12  to  24  months  of  age  a  replacement  heifer  consumes  80%  as 
much  TDN  as  the  mature  cow  in  her  same  size  category.  Once  they  are 
transferred  into  the  breeding  herd  and  calve  at  24  months  of  age,  all 
cows,  regardless  of  age,  are  assumed  to  require  the  same  amount  of 
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nutrients.  This  assumption  is  consistent  with  the  data  of  Cruz  (1961)  , 
who  reported  that  the  nutrient  requirements  of  800  pound  young  growing 
beef  heifers  during  their  first  lactation  were  approximately  the  same 
as  for  mature  lactating  cows  weighing  900  to  1100  pounds. 
I     The  calves  which  enter  the  sale  inventory  are  determined  as  follows: 

FC=CALFW  -RHK 
where 

FC  is  the  number  of  feeder  calves,  ' 

CALFW  is  the  number  of  calves  weaned  (cows  X  weaning  rate)  and, 

RHK  is  the  number  of  calves  kept  as  replacement  heifers. 

"  the  program  allows  (three  options  for  the  sale"  of  calves".  They 

may  be  sold  at  weaning,  they  may  be  grazed  for  several  months  and  sold 
as  stockers,  or  they  may  be  sold  at  the  end  of  a  feedlot  phase  as  fat 
slaughter  cattle. 

By  using  cost  and  price  estimates  and  information  generated  by 
Model  I,  the  Cow  Efficiency  Estimator  (Model  II)  also  determines  the 
TDN  requirements,  acreage  requirements,  and  net  returns  for  the  herd. 
Most  of  these  calculations  are  straightforward  and  can  be  followed  in 
the  program  printout  shown  in  Appendix  B.  The  TDN  requirements,  costs 
and  animal  weights  for  each  phase  of  the  production  cycle  for  an  in- 
dividual animal  are  obtained  from  Model  I  and  entered  as  data  in  Model 
II.  Estimates  of  cattle  prices  and  TDN  production  per  acre  for  the 
different  pastures  and  crops  (table  3)  are  entered  directly  into  Model 
II.  Adjustments  are  made  by  the  program  for  early  culling  of  non- 
pregnant cows  and  cows  which  lose  calves  between  pregnancy  testing  and 
the  end  of  the  calving  season. 
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Sources .  of  Information 

The  University  of  Florida  Beef  Research  Unit  program  was  used  as 
a  prototype  beef  production  unit  for  this  study.  From  the  program, 
extensive  data  were  available  on  cow  weight,  fertility  rates,  calf 
survival,  weaning  weights,  and  calf  gain.  Reliable  and  comprehensive 
data  on  pasture  fertilization  and  stocking  rates  were  also  available. 
The  assumptions  used  in  the  Beef  Research  Unit  analysis  are  detailed 
in  Chapter  IV. 

Data  from  the  Beef  Research  Unit  program  also  heavily  influenced 
the  assumptions  used  in  the  Coastal  Plains  study.  Experiment  station 
data  from  Florida,  Georgia,  Alabama,  and  Mississippi  were  also  used 
in  the  Coastal  Plains  assumptions. 

Cost  and  Price  Assumptions 

Input  prices  used  in  the  cost  budgets  are  primarily  those  prices 

existing  at  the  time  the  final  analyses  for  this  study  were  done  in 

1975  and  early  1976.  Table  3  summarizes  costs  for  pastures  and  crops. 

Pasture  costs  include  labor  and  all  equipment  costs,  including  depre- 

ciation  and  repairs.  Cost  per  pound  of  TDN  for  each  pasture  program 

is  determined  by  dividing  the  pasture  costs  (tables  15  -  18,  Appendix 

A)  by  the  TDN  harvested  by  grazing  from  each  acre  of  pasture.  This 

estimate  of  grazed  TDN  is  determined  by  using  the  animal  data  outlined 

in  the  footnotes  of  table  3.  These  data,  including  stocking  rates,  are 

V r  -■' 

r'     based  on  numerous  experiment'  station  reports  from  Florida,  Alabama,  and 

Georgia  and  on  data  from  well-managed  operations  in  the  same  area.  The 

data  were  used  in  Model  1  to. calculate  animal  TDN  requirements  for  the 

periods  indicated.  Thus  by  using  known  animal  production  response 

and  pasture  stocking  rates,-  it  was  possible  to  estimate  the  unit  cost 
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TABLE  3.   PRODUCTION  RATE  AND  COST  SUMMARY  FOR  PASTURES  AND  CROPS 


'          Cost  per   TDN  Cost 
TDN/Acre Acre     per  Lb. 


System   Description 


Stocking  Rate 
or  Yield 


units/acre 


lbs 


I-III 

IV 

II 


Clover- grass' 
Clover-grass' 


0.77  Cows 
1.67  Cows 


3660 
5152 


Ryegrass-Clover-  1.75  Yearlings   5518 
Bermuda0 


1.75  Yearlings  2452 

3.25  Yearlings  3565 

12  Tons  6000 

60  Bushels  .  2898 


I 

Rye-Ryegrass- 
Cloverc 

I 

Milletd 

I-V 

Corn  (Silage) 

I-V 

Corn  (Grain) 

36.78 
36.78 
57.80 

76.78 

73.25 
204.00. 
120.00 


0.0100 

0.007 

0.0105 

0.0313 

0.0205 
0.0340 


aBased  on  1050  lb  cow  giving  11  lbs  milk/day;  see  table  15  for  cost. 

Based  on  yearling  with  530  lb  initial  weight  gaining  1.7  lbs/day  from 
February  1-May  31,  then  1.3  lbs/day,  June  1-September  30;  see  table  16 
for  cost. 

CBased  on  yearling  with  394  lbs  initial  weight,  gaining  1.7  lbs/day, 
145  grazing  days;  see  table  .17  for  cost. 

Based  on  yearling  with  569  lb  initial  weight,  gaining  1.3  lbs/day, 
.100  grazing  days;  see  table  18  for  cost. 

eBased  on  corn  silage  at  25%  TDN  as  fed;  ground  ear  corn,  70  lbs/bushel, 
69%  TDN  as  fed;  see  table  19  for  cost. 

Assumptions  for  Systems  III  also  apply  to  Beef  Research  Unit. 
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TABLE  4.   NON-FEED  VARIABLE  COSTS  ($ /YEAR) 


Brood 

Replacement 

Feeder 

Item 

Cows 

Heifers 

Yearlings 

Veterinarian  and  Medicines 

Worming  (twice) 

3.50 

2.00 

2.00 

Vibrio  Vaccine 

0.80 

0.80 

. 

Other  Vaccines 

____ 

1.00 

1.50 

Insecticides 

0.50 

1.00 

1.00 

Vet  Fees 

1.00 

1.00 

1.00 

Miscellaneous3 

0.50 

6.30 

0.50 

6 

55 

1.00.   6.50 

Minerals 

Minerals 
Mis eel lane ous  Expenses 
Breeding  Costs^ 
TOTAL  NON-FEED  COSTS 


1.00 


1.00 

1.00 

1.00 

1.00 

1.00 

3.00 

3.00 

3.00 

10.31 

10.31 

20.61 


20.86 


10.50 
or 
0.88/Mo. 


Branding,  taggin'g,  weighing,  etc. 

'From  table  20. 

:Heifers  in  Coastal  Plains  Systems  III-V  are  assumed  to  consume  as  a 
pasture  supplement  1000  lbs/year  (5  lbs/day  for  200  days)  of  Ration 
A,  table  19  at  a  cost  of  $49.01. 
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TABLE  5.   CATTLE  PRICE  STRUCTURE  AND  PRICE  ASSUMPTIONS. 


Weight      High-     High-     Low- 
Rangea      Highb     Lowc     Highd 
"lbs  '      $7lb     $/lb     $/lb 


Calves 


At  Weaning 

324-592 

0.50 

0.50 

0.32 

At  Feedlot 

792-1101 

0.50 

0.40 

0.44 

At  Slaughter 

896-1161 

0.50 

0.39 

0.50 

Cull  Cows 

850-1200 

0.33 

0.33 

0.33 

aSee  table  10. 

bCal£  prices  high  at  weaning,  high  at  slaughter.   (This  is  the  only- 
price  structure  examined  for  the  Beef  Research  Unit  data.) 

CCalf  prices  high  at  weaning,  low  at  slaughter. 

Calf  prices  low  at  weaning,  high  at  slaughter. 
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of  TDN  for  use  in  subsequent  models  to  compare  animals  of  different 
production  characteristics. 

The  costs  of  mixed  rations,  are  shown  in  table  19  (Appendix  A). 
The  NRC  (1970)  TDN  values  for  the  ration  ingredients  were  used  to 
determine  TDN  costs.  Breeding  costs  are  shown  in  table  20  (Appendix  A) 
and  variable  costs  for  non-feed  items  are  included  in  table  4. 
or ?        It  is  important  to  note  that  no  interest  charges,  land  rent,  or 
overhead  items  are  included  in  the  analysis  done  here.  Such  costs  can 
vary  tremendously  between  operations  and  are  not  essential  to  the 
comparisons  which  were  made  in  this  study.   Consequently,  they  were 
omitted.  A  list  of  common  overhead  items  is  shown  in  table  40,  Appendix 
A.  The  effect  of  their  inclusion  in  analyses  is  discussed  in  Chapter 
V.      , 

Cattle  prices  were  varied  in  this  study.  The  price  ranges  used 
here  and  shown  in  table  5  were  selected  so  as  to  be  consistent,  not 
only  with  historical  market  behavior,  but  also  with  cost  assumptions. 
In  other  words,  these  prices  would  allow  a  rational  producer  of  suf- 
ficient size  and  management  ability  to  make  an  acceptable  return  on 
his  investment. 


CHAPTER  IV 

ANALYSIS  OF  BEEF  RESEARCH  UNIT  DATA  FROM 

FIVE  BREED  GROUPS 


Data  from  the  University  of  Florida  Beef  Research  Unit  near 
Gainesville  provided  a  means  of  comparing  the  production  efficiency 
of  five  breed  groups  of  cattle  of  different  size,  milk  yield,  growth 
rate,  fertility  level,  and  carcass  composition.  Data  from  the  five 
breed  groups  were  analyzed  using  the  two  computer  models  described 
in  Chapter  III.  Various  measures  of  production  efficiency  were 
determined  at  weaning  and  at  slaughter.  TJie_jneasures _^f„pJ*pduction 
efficiency  included_pounds  of  beef^peracre,  P£H^£^Xi~-p-~~p—^ ~~~. 
of  beef  produced,  cost  per  pound  of  ..beef  ..produced,  „nej_rejturns_per 
1000-cow  herd,  net  returns  per  pound  of _beef_sold,  and  net  returns  per 
acre. 

Beef  Research  Unit  Data  and  Assumptions 

The  Beef  Research  Unit  project  at  the  University  of  Florida  was 
unique  in  that  the  foundation  females  were  typical  of  the  commercial 

cattle  in  Florida  during  the  late  1940' s  and  early  1950's.   Five 

breeding  systems  were  compared  for  improving  productivity  6n_£lover-- 
grass  pastures.  The  systems  included:   1)  upgrading  to  Angus,  2)  up- 
grading to  Hereford,  3)  Hereford-Angus  crisscross,  4)  Brahman- Angus 
crisscross  and  4)  Hereford-Santa  Gertrudis  Crisscross.  The  sires  used 
in  the  program  came  mostly  from  the  USDA  Beef  Cattle  Research  Station 
at  Brooksville,  Florida.  They  were  top  sale  bulls,  were  used  one  or 
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two  years,  and  then  returned  to  Bropksville.  As  representatives  of 
their  respective  breeds,  the  bulls  were  of  better  than  average  growth 
potential  and  came  from  the  better  milking  dams  that  have  been  culled 
rigorously  for  reproductive  failure.' 

For  a  period  of  five  years,  beginning  in  1952,  the  foundation 
females  were  mated  to  bulls  of  four  breeds  including  Angus,  Brahman, 
Hereford,  and  Shorthorn.  At  the  end  of  this  period  (1957)  the  young 
females  were  assigned  to  the  systems,  indicated  above  on  the  basis  of 
breed  composition  to  move  the  program  along  as  rapidly  as  possible. 

The  breeding  season  initially  was  restricted  to  a  period  of  90 
days  beginning  in  early  March.  The  length  of  the  season  was  gradually 
shortened  to  65  days  by  1965. 

In  the  BRU  model  the  average  calving  data  was  set  at  January  1 
and  the  average  weaning  data  at  September  30.  Cows  were  paJLpated 
for  pregnancy  at_weaning  wi^_aUjnonpregnmt^^ 
the  herd.  In  addition,  cows  whose  calves  died  before  weaning  were 
culled  along  with  an  assumed  5%  of  the  lower  producing  cows .  All  cull 
cows  were  replaced  with  pregnant  heifers.  Steer  calves  were  placed  in 
the  feedlot  at  weaning  and  fed  for  a  period  of/Wdays  to  an  average 
USDA  grade  of  high  good.  For  the  purposes  of  this  study,  it  was  assumed 
that  surplus  heifers  were  fed  also. 

Initially  heifers  were  bred  to  calve  first  at  three  years  of  age. 
Beginning  with  the  1958  calf  crop,  one-half  of  the  heifers  were  bred 
to  calve  at  two  years  of  age  and  one-half  bred  to  calve  at  three  years 
of  age.  This  practice  was  continued  until  1968  after  which  all  heifers 
were  bred  first  as  yearlings.  Calving  at  two  years  was  assumed  in  this 
analysis.  None  of  the  calves  were  creep- fed  when  with  the  cow. 


-46-  ■*: 


The  period  covered  by  the  present  report  was  the  last  nine  years 
of  the  trial  (1964-1972).  The  data  from  all  age  groups  of  dams  (2 
years  and  older)  are  included.  Average  production  performance  for 
the  period  was  adversely  affected  by  disastrous  flooding  during  one 
calving  season  which  lowered  survival  rate  of  calves  during  that 
year  and  calving  rate  during  the  following  year. 

The  cattle  were  maintained  on  clover-grass  pastures  for  approx- 
imately nine  months.  During  the  winter  months,  cow; were  fed  a  com 
silage  ration  with  a  protein  supplement.  Since  the  herd  was  dispersed 
before  milk  yield  data  was  obtained  for _gach _group_, __milk_yields_ were 
estimated  using  relative  weaning_weights j_and_data_£ram  equivalent 
breed_groups  under  similar  conditions.  Steer  calves  were  placed  in  a 
feedlot  immediately  after  weaning  and  fed  for  approximately  180  days  on 
a  moderately  high  energy  ration.  For  this  study,  feed  prices  were 
based  on  a  ground  ear  corn  ration.  Cwsj^re_weighed_evgry_three  months . 
Weaningjrei^htsjrfere_ob^^ 
S    usually  not^pjxrtedJr^their_Ja^i^  steers 

were  weighed  prior  to  slaughter.  The  assumptions  used  in  the  Beef 
u_.     Research  Unit  analysis  were: 
I  1)  Gain  of  the  average  cow  in  the  herd,  was  36.5  lbs/year. 

2)  Average  birth  weight  of  all  calves  was  65  lbs. 

3)  The  Feed  Quality  Index  Indices  from  January  through  December  were, 
respectively,  5,  5,  7,  7,  7,  5,  5,  4,  3.5.  3.5,   3,  and  5  for  cows. 

I  4).  Pasture  production  capacities  from  January  through  December  were, 
|      respecitvely,  0.0,  0.6,  0.9,  1.0,.  1.1,  1.2,  1.2,  1.0,  0.8,  0.4,  0.0, 
■      0.0  AUM's  of  grazing. 
\j   5)  One  animal  unit  month  (AUM)  of  grazing  supplied  600  lbs  TDN  in 

grazed  forage,  where  an  AUM  is  the  monthly  requirements  of  a  1050 
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lb  cow  giving  11.0  lbs  milk/day  to  a  350  lb  calf. 

6)  The  cow  weight  factors  (factors  by  which  mature  cow  weight  was 
multiplied)  from  January  through  December  were,  respectively 
1.10,  1.00,  0.95,  0.96,  0.97,  0.98,  0.99,  1.00,  1.02,  1.04,  1.07, 
and  1.09. 

7)  Replacement  heifers  were  supplemented  for  200  days,  with  5  lbs/day 
of  Ration  A  (table  19,  Appendix  A)  and  consumed  80%  as  much 
pasture  TDN  as  their  mature  dam. 

8)  Death  loss  rates  were  2%  for  cows,  1%  for  feedlot  yearlings,  and 
1.5%  for  replacement  heifers. 

9)  The  activity  factor  was  1.4  for  cows  and  calves  on  pasture  and  1.1 
for  calves  in  the  feedlot. 

10)  Pasture  costs  and  TDN  production  were  as  shown  in  table  3. 
1/   11)  Pasture  stocking  rates  were  1.3  acres  per  animal  unit. 

12)  Nutrient  requirements  not  fulfilled  by  grazing  were  supplied  with 
a  corn  silage  ration  supplemented  with  protein  (table  19,  Appendix 

A). 

13)  Feed  costs  were  $.010/lb  TDN  consumed  from  pastures,  $.039/lb 

TDN  for  the  cow  wintering  ration,  and  $.069/lb  TDN  for  the  feedlot 
ration  (tables  3  and  19). 

14)  Animal  non-feed  costs  were  $20.61/year  per  cow  and  $20.86/year  per 
replacement  heifer,  including  breeding  costs,  veterinary  expenses, 
medicine,  and  minerals  (table  4). 

15)  Non-feed  costs  for  animals  in  the  feedlot  were  $0.88/month. 

>:   16)  The  value,  of  calves  sold  was  $0.50/lb  at  weaning  and  at  slaughter; 
cull  cows  sold  for  $0.33/lb. 

Production  data  for  five  breed  groups  were  assembled  by  taking  the 
simple  average  of  data  collected  from  1964  through  1972  at  the  Univer- 
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sity  of  Florida  Beef  Research  Unit.  Table  6  shows  the  data  used  in  the 
analysis. 

Results  of  Beef  Research  Unit  Analysis 

Biological  Components 

Measures  of  biological  efficiency  for  herds  of  the  five  breed  groups 
of  Beef  Research  Unit  cattle  are  shown  in  table  7.  In  spite  of  a  wide 
variety  of  cow  sizes,  milk  yields,  and  fertility  levels,  there  is  very 
little  difference  in  the  indicators  of  biological  efficiency  examined 
here. 

The  average  of .  each  measure  of  production  efficiency  was  assigned 
a  value  of  1.0  and  used  as  the  basis  of  indexing  the  data  from  each 
breed  group.  These  index  values  are  shown  in  parentheses  in  table  7. 
In  no  case  did  the  difference  between  any  two  breed  groups  exceed  3.5%. 
Economic  Components 

Several  measures  of  economic  efficiency  are  shown  in  table  8.  The 
breed  groups  showed  only  minor  differences  in  cost  per  pound  of  beef 
sold.  However,  the  profit  components  did  indicate  some  differences. 

The  highly  fertile  Angus-Hereford  cross  ranked  first  in  all  three 
measures  of  profitability.   In  general,  the  straightbred  Angus  ranked, 
second  (except  in  net  returns  per  1000-cow  herd),  the  Angus-Brahman 
cross  third,  the  straightbred  Hereford  fourth,  and  the  Hereford-Santa 
Gertrudis  cross  last. 

What  were  the  production  factors  (table  16)  influencing  these 
rankings?  Cow  size  seemed  to  show  no  relationship  to  profitability, 
except  that  it  lowered  the  rank  of  the  small  Angus  cattle,  especially 
at  weaning,  in  net  returns  per  1000-cow  herd.  This  measure  of  returns, 
however,  is  probably  not  a  very  good  indicator  of  economic  efficiency 
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since  most  producers  are  likely  to  be  constrained  by  land  rather  than 
by  cow  numbers.  The  best  measures  of  profitability,  net  returns  per 
pound  of  beef  sold  and  especially  net  returns  per  acre,  did  not  appear 
to  indicate  any  relationship  between  cow  size  and  profitability. 
^.  ~         Nojte_that_cost  per  pound  of  beef  sold  was  approximately  the  same 
for  all  breed  groups.  Thus  differences  in  profitability  must  Jiave 
been  due  ^to  factors  which  affect  income  rather  than  factors  affecting 
costs. 

Income  per  pound  of  beef  sold  was  influenced  by  the  value  of  the 
calf  --  primarily  carcass  quality  and  dressing  percent.  Table  6 
shows  that  that  Angus  and  Angus -Here ford  crosses  had  the  highest  carcass 
value  chiefly  due  to  their  higher  carcass  grade.   Income  per  pound  of 
beef  sold  was  also  higher  in  a  herd  where  most  of  the  beef  came  from 
calf  sales  rather  than  from  low-priced  cull  cows.  Consequently,  herds 
with  high  fertility  levels  would  have  fewer  cull  cow  sales  and  more 
calf  sales.  This  seemed  to  be  the  primary  factor  affecting  net  returns 
per  pound  and  net  returns  per  acre.  :  In  these  two  measures  of  profit- 
ability the  breed  groups  ranked  almost  exactly  as  they  ranked  in 
weaning  percent  (table  16) . 

In  summary,  the  net  returns  per  acre  for  the  Angus -Here ford  cross 
were  9.6%  higher  at  weaning  and  8.6%  higher  at  slaughter  than  the 
average  of  the  five  breed  groups.  The  Angus-Hereford  cross  had  -a  7.2% 
advantage  at  weaning  and  a  4.9%  advantage  at  slaughter  over  its  nearest 
competitor,  the  straightbred  Angus.  Most  of  the  differences  in  profit- 
ability between  breed  groups  appeared  to  be  due  to  fertility  levels. 


CHAPTER  V, 

ANALYSIS  OF  BEEF  CATTLE  MANAGEMENT  SYSTEMS 

FOR  THE  COASTAL  PLAINS 


The  ultimate  objective  of  this  work  was  to  compare  alternative 
systems  of  beef  production  in  the  Coastal  Plains  of  the  southeastern 
United  States.  The  general  design  of  the  Coastal  Plains  beef  study 
is  illustrated  in  figure  4.   Five  hypothetical  forage  production  and 
feeding  systems  were  selected  for  study.  Animals  with  different 
assumed  production  characteristics  were  examined  within  each  forage 
and  feeding  system.   Finally,  the  effects  of  three  market  conditions 
were  evaluated  for  all  combinations  of  forage  feeding  systems  and 
animal  production  characteristics. 

Coastal  Plains  Data  and  Assumptions 

Forage  and  Feeding  Systems 

The  five  hypothetical  forage  and  feeding  systems  analyzed  here 
and  the  characteristics  assumed  for  each  system  are  described  below. 

System  I:  pasture  to  annual  forage  to  feedlot.  After  separation 
from  their  calves  on  September  30,  cows  were  assumed- to  graze  on 
surplus  grass  during  October  and  November.   From  December  through 
February  they  were  fed  a  silage  ration.  From  March  through  May,  which 
included  the  breeding  season,  pastures  were  predominantly  clover.  The 
clover  went  dormant  in  early  June  and  cows  grazed  primarily  grass  until 
the  end  of  the  production  year  in  September.  After  weaning,  calves 
received  a  corn  silage  ration  during  October  and  November  and  gained 
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0.3  lbs/day.  From  December  through  May,  calves  were  grazing  a  rye- 
ryegrass- clover  pasture  on  which  they  gained  1.5-1.8  lbs/day.  Gains 
here  were  dependent  on  growth  potential  as  reflected  in  cow  size. 
From  June  through  September,  calves  gained  1.2-1.5  lbs/day  on  millet. 
They  were  then  placed  on  a  feedlot  ration  (table  19,  Appendix  A)  for 
60  days  and  gain(2. 2-2. if  lbs/day.  System  I  is  presently  a  popular 
system  of  beef  production  in  the  southeastern  United  States. 

System  II:  perennial  pasture  to  topseeded  perennial  grass  to  feed- 
lot.  Brood  cows  in  this  system  were  handled  exactly  as  assumed  in 
System  I.  Calves  were  placed  on  a  corn  silage  ration  (table  19, 
Appendix  A)  after  weaning,  from  October  through  January.  They  were 
assumed  to  gain  0.3  lbs/day  during  their  first  two  months  on  this  ration 
then  0.9-1.2  lbs/day  during  December  and  January.   In  February  through 
May  they  gained  1.5-1.8  lbs/day,  the  same  as  in  System  I.  From  June 
through  September,  calves  remained  on  these  pastures,  which  were  now 
predominantly—  Coastcross  bermuda  grass,  and  gained  1.1-1.4  lbs/day. 
After  leaving  Coastcross  bermuda  pastures  at  the  of  September,^ calves 
were  placed  in  the  feedlot  for  60  days  where  they  gained/2.2-2.5  lbs/day. 
Such  a  program  as  System  II  is  not  now  commonly  practiced  in  the 
southeastern  United  States.  However,  recent  work  by  Utley,  Marchant, 
and  McCormick  (1976)  in  Georgia  suggests  that  such  a  program  is  feas- 
ible. 

System  III:  perennial  pasture  to  feedlot.  Cows  were  managed  and 
fed  exactly  as  assumed  in  Systems  I  and  II.  The  calves  were  placed  in 
the  feedlot  immediately  after  weaning,  where  they  were  assumed  to  gain 
0.5  lbs/day  during  their  first  month  there.  Gains  then  increased  to 
2.3-2.6  lbs/day  from  November  through  May.  The  total  feeding  period 
was  240  days.  These  animals  weighted  slightly  less  at  slaughter  than 
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those  in  Systems  I  and  II.  Programs  such  as  System  III  have  been 
popular  systems  in  the  past,  though  the  cow- calf  operations  and  the 
feedlot  phase  usually  occur  at  separate  locations  with  calves  under 
different  ownership.  This  system  was  employed  at  the  University  of 
Florida  Beef  Research  Unit. 

System  IV:  dry lot/perennial  pasture  to  feedlot.  This  is  a  semi- 
confinement  system  with  brood  cows  maintained  on  limited  pasture  and 
in  a  drylot  when  pasture  is  inadequate  or  not  available,  and  with 
weaned  calves  going  directly  into  the  feedlot.  Simulation  runs  of 
Model  I  indicated  that,  during  most  months,  much  more  forage  was 
available  then  was  consumed  by  the  cattle.  Actually,  much  of  the 
forage  in  the  late  summer  and  fall  months  was  forage  which  had 
accumulated  during  rapid  summer  growth.   In  an  attempt  to  utilize 
forage  more  efficiently,  the  effect  of  increasing  the  stocking  rate 
more  than  two- fold  to  1.67  animals  units/acre  was  simulated.  At  this 
stocking  rate,  all  or  nearly  all  of  the  forage  produced  during  June, 
July,  and  August  was  utilized  with  little  or  no  supplementation  required. 
To  allow  for  reduced  grazing  activity,  the  activity  factor  was  reduced 
from  1.4  to  1.25.  Note  in  table  3  the  increase  in  TDN/acre  in  the  same 
type  pasture  with  an  increased  stocking  rate.  This  increase  in  TDN/ 
acre  occured  primarily  because  forage  was  grazed. at  its  most  nutri- 
tious stage  when  it  had  its  maximum  TDN  value  for  the  animals.  TDN 
yields  were  probably  also  enhanced  by  a  reduction  in  waste  and  tramp- 
ling. Cows  in  this  system  were  managed  the  same  as  assumed  in  Systems 
I  through  III  except  that  they  received  a  corn  silage  supplement  when 
pastures  were  inadequate  to  meet  their  needs.  Calves  were  placed  in 
the  feedlot  after  weaning  and  gained  exactly  as  assumed  in  System  III. 
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System  V:  drylot  to  feedlot.  Brood  cows  in  System  V  were  assumed 
to  be  confined  exclusively  in  a  drylot  where  they  were  fed  a  corn 
silage  ration  (table  19,  Appendix  A).  After  weaning  on  September  30, 
calves  were  placed  in  a  feedlot  and  were  assumed  to  gain  exactly  as 
•those  in  Systems  III  and  IV.  The  activity  factor  for  all  animals, 
including  brood  cows,  was  1.1. 

Note  that  Systems  I  and  II  involve  a  stocker  phase  in  which  calves 
are  grazed  on  a  forage  between  weaning  and  the  feedlot.  In  Systems 
III  through  V,  calves  are  weaned  from  their  dams  and  placed  directly 
into  a  feedlot. 
Animals  Production  Characteristics 

The  major  animal  production  characteristics  used  in  the  study 
are  outlined  below.  The  assumed  values  for  each  characteristic  are 
shown  in  table  9. 
Cow  size 

Because  of  the  great  variations  in  cow  weight  due  to  factors  such 
as  season  and  pregnancy  status,  weight  alone  may  not  be  a  good  indica- 
tor of  cow  size.   It  is  obvious,  nevertheless,  that  if  pregnancy  status 
and  condition,  which  are  usually  associated  with  season,  are  held 
constant,  then  weight  would  be  a  good  measure  of  cow  size.  The  cow 
weight  factor  in  table  21  (Appendix  A)  is  an  attempt  to  allow  for 
seasonal  weight  changes  caused  by  factors  such  as  pregnancy  status  and 
body  condition.   If  the  cow  weight  factor  accounts  for  environmental 
variation  in  weights  then  the  cow  weights  shown  in  table  8  would 
reflect  mature  genetic  cow  size.  These  weights  were  selected  to  approx- 
imate different  cow  sizes  commonly  found  in  the  southeastern  United 
States.  The  weights  fall  within  the  ranges  reported  by  Warwick  (1971) 
for  British- type  cows. 
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TABLE  9. 


PRODUCTION  CHARACTERISTICS  OF  COWS  AND  CALVES, 
PLAINS  DATA. 


COASTAL 


.  Milk 

Calf 

Gainb 

Pregnancy 

Mature 

Birth  to 

In 

Calf 

Cow  Wt. 

Yielda 

Birth  Wt. 

Weaning 

Feedlotc 

Rate 

Survival 

lbs 

lbs/day 

lbs 

lbs/day 

lbs /day 

0, 

% 

850 

7 

55 

1.1 

2.2 

92 

95 

850 

9 

55 

1.3 

2.2 

91 

95 

850 

11 

55 

1.5 

2.2 

90 

95 

550 

13 

55 

,1-7 

2.2 

89 

95 

950 

8 

62 

1.4 

2.3 

93 

95 

950 

10 

62 

1.6 

2.3 

92 

95 

950 

12 

62 

1.8 

.  2.3  . 

91 

95 

1050 

9 

70 

1.5 

2.4 

89 

95 

1050 

11 

70 

1.7 

2.4 

88 

95 

1050 

13 

70 

1.9' 

2.4 

87 

95 

1200 

10 

80 

1.6 

2.5 

84 

95 

1200 

12.5 

80 

1.9 

.2.5 

82 

95 

1200 

15 

80 

2.1 

2.5 

80 

95 

^ilk  yield  during  first  month  of  lactation. 
See  text  for  interim  gains  between  weaning  and  feedlot. 
cGains  for  Systems  I-II;  add  0.1  lbs/day  for  Systems  III-V. 


-59- 

As  shown  in  table  9,  cows  were  grouped  into  four  size  categories  — 
"small,"  "medium,"  "large,"  and  "very  large."  These  groupings  were 
intended  to  represent  the  genetic  size  of  the  cow  and,  as  such, 
influenced  the  growth  potential  of  that  cow's  calf.  Cow  size  was 
an  independent  variable  in  the  study. 

Birth  weights  were  assumed  to  be  proportional  to  cow  size.  Calf 
birth  weights  were  6.5%  to  7.0%  of  dam  weight. 
Milk  yield 

In  this  study  milk  yield  was  assumed  to  vary  with  stage  of  lactation 
and  cow  size.  The  decline  in  milk  yield  during  lactation  has  been 
reported  by  Dickey  (1971);  Rutledge,  Robison,  Ahlschwede,  and  Legates 
(1971);  and  Melton,  Riggs,  Nelson,  and  Cartwright  (1967).  Data  from 
the  first  two  studies  were  used  to  estimate  the  rate  of  decline  in  milk 
yield  assumed  in  this  study  and  shown  in  table  1. 

While  the  relationship  of  milk  yield  to  cow  size  is  well  recognized 
in  dairy  cattle  (Preston  and  Willis,  1970),  the  relationship  between 
body  size  and  milk  yield  in  beef  cattle  has  not  been  studied  critically. 
It  is  reasonable,  however,  to  believe  that  the  positive  relationship 
between  cow  size  and  milk  yield  would  apply  in  beef  cattle  also.  Such 
a  positive  relationship  is  assumed  in  this  study.  The  assumed  average 
daily  milk  yields  for  the  entire  8  month  lactation  ranged  from  5.7  to 
12.1  lbs/day  and  are  consistent  with  those  yields  reviewed  in  Chapter 
II.  Assumed  milk  yields  during  the  first  month  of  lactation  are  shown 
in  table  9.  They  represent  milking  levels  of  "low,"  "moderate,"  and 
"high,'.'  including  a  "very  high"  level  for  "small"  cows  only.  Milk 
yield  in  this  study  was  an  independent  variable  within  each  cow  size 
grouping  but  was  assumed  to  be  somewhat  dependent  on  cow  size. 
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Fertility  rates 

Pregnancy  rates  used  in  this  study  are  shown  in  table  9.  Note  that 
pregnancy  rate  varied  with  both  cow  size  and  milk  yield.  The  effects  of 
increased  milk  production  in  lowering  reproductive  performance  has  been 
recognized  by  animal  husbandman  (Willham,  1972). 

The  assumed  relationship  between  cow  size  and  pregnancy  rate,  is 
also  consistent  with  the  views  of  animal  husbandmen  in  the  southeastern 
United  States  but  is  more  difficult  to  defend.  The  most  fertile  size 
group,  the  950  pound  group,  would  be  representative  of  the  highly  fer- 
tile Angus -Here ford  cross.  The  smallest  850  pound  group  would  most 
likely  include  a  small  straight-bred  Angus  herd,  or  perhaps  an  Angus- 
Jersey  cross  at  the  highest  milk  level  in  this  group,  and  would  gen- 
erally not  be  as  fertile  as  the  Angus-Hereford  cross.  As  cattle  get 
larger,  in  the  1050-and  1200-pound  groups,  they  tend  to  become  less 
fertile.   Butts  (1972)  cites  data  supporting  this  assumption. 

In  this  study,  pregnancy  rate  was  a  variable  which  depended  on 
both  cow  size  and  milk  yield.  Calf  survival  was  assumed  constant  across 
all  production  characteristics  and  forage- feeding  systems. 
Calf  gain 

•  Calf  gains  are  summarized  in  table  9   and  were  detailed  previously 
in  the  description  of  forage  and  feeding  systems.   Pre- weaning  gains 
were  assumed  to  be  con-elated  with  cow  size  and  milk  yield.  The  pos- 
itive effects  of  milk  yield  on  weaning  weight  are  well  documented. 

Research  by  Gifford  (1949),  Gifford  (1953),  and  Drewry,  Brown  and 
Honea  (1959)  has  suggested  that  calf  size  and  gains  influence  milk 
yield.  Thus,  if  calf  gains  and  milk  yield  are  positively  correlated 
and  if  calf  gains  and  milk  yield  as  positively  correlated  and  if  calf 
gains  are  positively  correlated  with  cow.  size,  as  assumed  here  and 
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suggested  by  Cartwright  (1970),  then  it  logically  follows  that  cow 
size  and  milk  yield  are  positively  correlated.  Such  a  positive 
correlation  between  cow  size  and  milk  yield  has  been  assumed  above. 

Weaning  weight  was  assumed  to  be  approximately  proportional  to  cow 
size,  thus  implying  a  simularly  shaped  growth  curve  for  all  cow  sizes 
up  to  weaning.  Slaughter  weights,  however,  did  not  increase  in  pro- 
portion to  cow  size,  implying  that,  after  weaning,  large  cattle 
tended  to  mature  more  slowly  than  smaller  cattle.  While  difficult 
to  document,  this  assumption  seems  consistent  with  field  observations. 
Furthermore,  if  this  assumption  were  not  invoked,  slaughter  weights  of 
large  calves  which  showed  the  same  calf  weight  to  cow  weight  ratios  as 
those  of  small  calves  would  be  unrealistically  high. 
Market  characteristics 

A  major  goal  of  this  study  was  to  present  comparisons  of  alter- 
native beef  production  systems  which  would  be  meaningful  and  useful  to 
beef  producers.  Since  most  beef  producers  are  motivated  by  profit,  the 
profitability  of  these  alternative  beef  systems  must  be  compared.  The 
production  model' used  here  is  designed  to  estimate  costs  for  the 
different  systems.  Determining  profits,  however,  requires  an  estimate 
of  the  market  value  of  the  animal.  Since  beef  prices  are  highly 
variable,  it  was  necessary  to  make  some  assumptions  that  would  allow 
the  comparison  of  beef  system  profitability  over  a  wide  range  of  mar- 
ket conditions . 

First  it  was  assumed  that  beef  prices  will  generally  exceed  . 
production  costs  and  be  maintained  at  a  level  that  will  provide  pro- 
ducers with  an  incentive  to  remain  in  the  beef  cattle  business.  Next, 
in  order  that  profitability  at  various  stages  of  the  calf's  life  cycle 
could  be  assessed,  three  historically  evident  price  structures  were 
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evaluated. 

High-high  price  structure.  Under  this  price  structure,  prices  were 
high  at  weaning  and  remained  high  until  slaughter. 

High- low  price  structure.  This  price  structure  resulted  in  high 
prices  at  weaning  but  low  prices  at  slaughter.  Such  a  situation 
existed  with  calves  weaned  in  the  fall  of  1973.  Since  such  calves 
will  usually  be  sold  later  at  a  loss  --  a  loss  not  anticipated  at 
the  time  of  purchase  --  it  is  apparent  this  price  structure  will  be 
short-lived  when  it  does  exist. 

Low-high  price  structure.  This  price  structure,  with  low  prices 
at  weaning  and  high  prices  at  slaughter  existed  through  most  of  1974 
and  1975.   It  is  most  likely  to  occur  during  parts  of  the  liquidation 
phase  of  the  cattle  cycle. 

Figure  5  gives  a  hypothetical  illustration  of  these  three  price 
structures  and  their  relationship  to  an  estimated  cost  of  gain  curve. 
The  prices  assumed  in  the  study  were  shown  in  table  5. 
General  assumptions 

For  the  Coastal  Plains  analyses,  the  production  year  was  assumed 
to  start  on  October  1  immediately  after  weaning.  At  weaning  time,  all 
cows  were  pregnancy  tested  and  those  which  were  not  pregnant  were 
culled.  Also,  at  this  time,  an  additional  5%  of  the  herd,  including 
cows  which  were  sick,  crippled,  old,  or  very  poor  producers  were  culled. 

A  90-day  breeding  season  beginning  in  mid-March  was  used.  The 
average  calving  date  was  assumed  to  be  February  1  and  weaning  occurred 
eight  month  later  on  September  30. 

All  heifers  were  bred  to  calve  at  two  years.   In  Systems  I  and  II, 
heifers  were  managed  as  stocker  calves  from  weaning  until  the  bred 
heifers  were  transferred  into  the  brood  cow  herd  at  two  years  of  age. 
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Figure  5.  Hypothetical  price-cost  curve  for  three  price  structure, 
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In  Systems  III  and  IV,  heifers  held  for  breeding  were  transferred  into 
the  brood  cow  herd  when  they  were  weaned.  From  this  time  until  they 
were  two  years  old,  it  was  assumed  that  they  consumed  80%  as  much  TDN 
as  mature  cows  plus  received  a  supplement  of  Ration  A  (table  19, 
Appendix  A)  at  the  rate  of  5  lbs/day  for  200  days  out  of  the  year. 
Surplus  heifers  not  held  for  breeding  were  fed  out  along  with  the 
steers.  All  animals  within  each  system  were  slaughtered  at  the  same 
time.  Thus,  slaughter  occurred  at  an  age- constant  rather  than  a 
weight- constant  basis. 

The  cow  weights  shown  in  table  9  were  assumed  to  represent  mature 
genetic  cow  size.  There  was  no  cow  gain  other  than  the  seasonal 
weight  fluctuations  indicated  by  the  cow  weight  factors  in  table  21 
(Appendix  A) . 

The  following  are  additional  general  assumptions: 

1)  An  animal  unit  month  (AUM)  of  grazing  supplied  600 
'."■.'   lbs  of  grazable  TDN;  where,  an  AUM  is  the  monthly 

requirements  of  a  1050  lb  cow  giving  11  lbs  of  milk/ 
day  to  a  350  lb  calf. 

2)  The.  nutrient  requirements'  of  the  cow  not  furnished  by 
grazing  were  supplied  by  the  corn  silage  ration  shown 
in  table  19  (Appendix  A). 

3)  Feed  costs  are  shown  in  table  3  and  non-feed  costs  in  table  6. 

4)  Annual  death  losses  were  2%  for  cows,  1%  for  yearlings,  and 
1.5%  for  replacement  heifers. 

5)  The  activity  factor  was  1.1  for  calves  in  the  feedlot. 
It  was  1.4  for  grazing  animals  in  Systems  I  through  III, 
1.25  in  System  IV  and  1.1  in  System  V. 

6)  Pasture  costs  and  TDN  production  are  summarized  in  table  3, 
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feedlot.  ration  composition  and  costs  are  shown  in  table 
19  (Appendix  A) . 
7)  The  market  value  of  calves  and  cows  is  outlined  in 

table  5. 
Additional  assumptions  and  the  systems  to  which  these  assump- 
tions apply  are  summarized  in  table  21  (Appendix  A).  Cow  weight 
factor  is  the  factor  by  which  the  mature  cow  weight  shown  in  table  9 
is  multiplied  to  simulate  seasonal  weight  fluctuations.  A  stocker 
supplement  factor  equal  to  one  indicates  that  stocker  calves  are  fed  a 
com  silage  ration  during  that  month.  Uses  of  the  feed  quality  index 
for  both  cows  and  stockers  have  been  described  previously  (Chapter  III). 
TDN  costs  for  various  pasture  programs  and  rations  have  been  developed 
in  table  3.  The  other  items  in  table  21  are  self-explanatory. 
Results  of  Coastal  Plains  Analysis 

The  assumptions  outlined  above  were  used  as  input  data  for  the 
two  simulation  models  in  the  manner  described  in  Chapter  III.  Since 
the  results  included  both  biological  and  economic  components  they  have 
been  reported  here  as  biological,  cost,  and  profit  components. 

Results  have  been  reported  by  cow  size,  milk  level,  and  feeding 
system.  Estimates  were  included  for  three  stages  of  calf  development  - 
at  weaning  time,  at  the  end  of  the  stocker  phase  (System  I  and  II  only), 
and  at  slaughter  when  the  feedlot  phase  was  complete. 
Biological  Components 

The  biological  components  of  major  interest  include  acreage  re- 
quirements for  a  1000-cow  herd,  pounds  of  beef  sold  per  acre,  and 
pounds  of  TDN  per  pound  of  beef  sold.  The  high  and  low  values  of  these 
items  for  each  forage  and  feeding  system  are  shown  in  table  10.  Addi- 
tional biological  components  are  also  included  in  table  10.  Table  10 
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TABLE  10.  VALUE  RANG 
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1122 
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At  Weaning 
At  Feedlot 
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is  designed  primarily  to  provide  an  overall  comparison  of  forage  and 
feeding  systems . 
Acreage  Requirements 

A  point  often  overlooked  in  discussions  of  beef  production 
efficiency  is  that  larger  cows  require  more  land.  The  increase  in 
acreage  requirements  with  cow  size  (table  22,  Appendix  A)  was  most 
dramatic  in  cow-calf  operations.  At  weaning,  table  22  showed  a  6%  - 
7%  increase  in  acreage  requirements  for  each  10%  increase  in  cow  size. 

Milk  yield  also  had  an  effect  on  acreage  requirements.   Increasing 
milk  yield  caused  a  moderate  increase  in  acreage  requirements. 

The  primary  analysis  shown  in  table  22  assumed  that  fertility 
levels  varied  with  cow  size  and  milk  yield  (table  9).  To  eliminate 
fertility  as  a  variable,  model  runs  were  made  assuming  a  constant 
pregnancy  rate  of  92%  for  all  cow  sizes  and  milk  levels.  This  tech- 
nique aids  in  interpreting  the  results.  The  above  conclusions  about 
cow  size  and  milk  yield  were  also  valid  when  fertility  levels  were 
held  constant  (table  23,  Appendix  A) . 

The  most  dramatic  change  in  acreage  requirements  occurred  between 
systems,  especially  for  cow-calf  operations.  Though  acreage  require- 
ments differed  very  little  for  Systems  I  -  III,  there  was  a  significant 
reduction  in  acreage  requirements  for  Systems  IV  and  V.  These  last 
two  systems  included  the  production  of  large  amounts  of  corn  silage  to 
feed  cattle.  Since  silage'  produces  high  levels  of  TDN  per  acre,  this 
reduction  in  acreage  requirements  was  to  be  expected. 

In  determining  acreage  requirements  at  slaughter,  it  was  assumed 
that  all  feed,  including  grain,  was  grown  by  the  herd  owner.  The 
purchase  of  grain  would,  of  course,  reduce  acreage  requirements  as 
illustrated  in  table  10. 
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Pounds  beef  sold  per  acre 

Cow  size  had  no  discernible  effect  on  pounds  of  beef  sold  per 
acre  except  for  a  slight  increase  at  weaning  time  (table  24,  Appendix 
A).  This  increase  at  weaning  was  not  noticeable  when  weaning  rates  were 
held  constant  (table  2S,  Appendix  A).  The  analysis  in  table  24  assumed 
that  the  larger,  less  fertile  cows  were  culled  and  sold  when  they  failed 
to  re-breed.  The  increase  in  pounds  of  beef  sold  per  acre  at  weaning 
was  due  to  the  sale  of  a  higher  proportion  of  the  larger  cows. 

Increasing  milk  yield  tended  to  increase  beef  produced  per  acre 
at, weaning  time.  By  slaughter,  however,  the  inverse  relationship  was 
true.  Since  calves  from  all  milk  levels  at  a   given  cow  size  were 
assumed  to  gain  at  the  same  rate  after  weaning,  the  lighter  calves 
from  the  dams  with  lower  milk  levels  had  less  body  weight  to  maintain 
than  their  heavier  counterparts  from  the  good  milking  dams.  Thus  the 
gains  of  the  lighter  calves  from  weaning  to  slaughter  were  more 
efficient. 

Systems  IV  and  especially  System  V  produced  most  beef  per  acre  : 
because  the  predominant  source  of  feed  was  corn  silage.  Of  the 
pasture  systems,  System  II  was  slightly  more  productive  than  Systems 

I  and  III. 

Pounds  TDN  per  pound  beef  sold 

At  weaning  larger  cow  sizes  resulted  in  a  slight  decrease  in  TDN. 

consumed  per  pound  of  beef  produced  (figure  6).  At  the  end  of  the 

stocker  phase  and  at  slaughter,  however,  those  differences  between 

large  and  small  cows  disappeared. 

■  Since  nutrients  are  lost  by  cycling  them  through  the  cow  to  the 

calf  in  the  form  of  milk,  many  believe  that  more  TDN  is  required  per 

unit  of  beef  sold  from  heavy  milking  cows.   Figure  6  showed  exactly 


1 


•69- 


AT  WEANING 


12  • 


10 


System 


II 


III 


IV 


SMLVL        S    M    L  VL       S   M.LVL        S    M    L  VL 
Cow  Size 


AT  SLAUGHTER 


System 


S  M  L  VL    S  M  L  VL   S  M  L  VL   S  M  L  VL   S  M 
Cow  Size 


Figure  6.  Pounds  TDN  per  pound  of  beef  sold  for  four  cow  sizes  and  two 
milk  levels.  (Cow  size:  S=850  lbs,  M=950  lbs,  L= 1050  lbs, 
VL=1200  lbs;  Milk  yield:  open  line=low,  solid  line-high; 
Source:  table  26,  Appendix  A.) 
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the  opposite  to  be  true.  (The  same  phenomenon  occurred  at  uniform 

weaning  rates  also.)  There  is  an  energy  cost  for  maintaining  a  cow 

before  parturition.  In  this  study  the  heavier  milking  cows  produced 

more  pounds  of  calf  at  weaning  to  help  pay  for  this  pre-parturition 

energy  cost.  However,  there  was  more  postweaning  weight  to  maintain 

at  the  same  post-weaning  gain  levels.  Thus  the  advantage  for  the 

heavier  milking  cows  disappeared  by  slaughter  since  post-weaning  gains 

9 
of  their  calves  were  less  efficient. 

TDN  per  pound  of  beef  sold  decreased  in  Systems  IV  and  V.  These 

two  were  more  intensive  than  the  more  conventional  pasture  systems 

(I-III).  The  average  feed  quality  index  (table  21,  Appendix  A)  was 

higher  and  the  activity  factor  was  lower,  reducing  the  TDN  requirements 

for  the  two  systems.   In  table  10,  the  pounds  of  TDN  per  animal  and 

TDN  consumed  by  the  herd  were  reduced  in  Systems  IV  and  V  for  the  same 

reasons. 

While  System  V  was  consistently  the  most  efficient  system  biolog- 
ically, its  TDN  sources  (primarily  corn  silage)  were  very  expensive 
compared  to  the  conventional  pasture  systems.  It  was  a  uniformily 
unprofitable  method  of  beef  production.  Consequently,  System  V  was 
not  included  in  the  report  of  the  economic  analysis  to  follow. 

Since  cost. and  price  levels  are  highly  variable  with  time,  all 
economic  components  were  indexed.  The  highest  value  of  a  given  com- 
ponent was  assigned  a  value  of  1.000.  Thus,  each  component  was 
indexed  against  its  highest  value.   This  indexing  technique  makes  the 
data  easier  to  interpret  and  should  extend  the  time  over  which  this 
study  will  maintain  its  validity. 
Cost  Components 

The  range  of  values  for  several  cost  components  is.  shown  in  table  11. 
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Cow  maintenance  costs  and  heifer  maintenance  costs  were  those  deter- 
mined by  Model  I,  and  used  as  input  data  for  Model  II.  Gain  costs  were 
also  derived  from  Model  I  data.  Cost  per  pound  of  TDN  and  cost  per 
pound  of  beef  sold  were  computed  by  Model  II. 
Cost  per  pound  TDN  consumed 

Cow  size  and  milk  level  seemed  to  have  little  or  no  effect  on  cost 
per  pound  of  TDN  consumed  (table  27,  Appendix  A).  The  forage  and 
feeding  system,  however,  had  a  sizable  effect  on  cost  per  pound  of  TDN. 

System  II  was  the  cheapest  throughout.  Inexpensive  gains  were 
achieved  by  grazing  stockers  and  replacement  heifers  on  topseeded 
Coastcross  bermuda  pasture  which  provided  a  very  economical  but  high 
quality  source  of  TDN.  For  example,  there  was  a  20%  to  30%  advantage 
for  System  II  stockers  over  System  I  stockers  which  grazed  more  expen- 
sive summer  and  winter  annuals  on  prepared  seedbeds. 

As  expected,  System  IV  had  the  highest  unit  TDN  cost-  Much  of  the 
TDN  for  the  cow-calf  operation  was  supplied  by  expensive  corn  silage. 
Cost  per  pound  of  beef  sold 

Cow  size  had  little  effect  on  cost  per  pound  of  beef  sold  except 
at  weaning.  Here  there  was  a  small  tendency  toward  increased  costs 
for  small  cows,  primarily  at  lower  milk  levels  (figure  7).  Higher 
milk  levels  tended  to  decrease  costs  per  pound  of  beef  produced, 
especially  in  light  cows.  At  uniform  weaning  rates  (table  29)  the  de- 
crease was  also  apparent  in  larger  cows. 

Cost  per  unit  of  beef  produced  was  lowest  in  System  II.   System  I 
produced  the  next  cheapest  beef.  System  IV  had  the  highest  cost  per 
pound  of  beef  produced. 

Costs  per  pound  of  beef  produced  were  affected  very  little  by 
weaning  rate  (tables  28  and  20,  Appendix).  This  is  not  surprising  since, 
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TABLE  11.   VALUE  RANGES  FOR  FOUR  SYSTEMS,   COST  COMPONENTS. 


SYSTEM 


I  II  III  IV 

Low    High   Low    High   Low    High   Low   High 


COW  MAINTENANCE      83.51  118.79  83.51  118.79  83.41118.79  90.29  148.00 
COSTS  ($/YR/COW) 

HEIFER  MAINTENANCE  116.44  166.26  79.31  113.65  132.52  167.80  139.30  197.01 
.  ($/YR/REPLACEMENT) 

GAIN  COSTS  ($/LB) 

Stocker  Phase  .2401  .2929  .1671  .2016 

Feedlot  Phase  .4314  .5338  .4202  .5270  .3395   .4360  .3395  .4360 

COST/LB  TDN  ($) 

To  Weaning  .0204  .0215  .0188  .0196  .0206  .0217  .0256.0291 

To  Feedlot  .0234  .0243  .0192  .0199 

To  Slaughter  .0262  .0278  .0220  .0236  .0311   .0343   .0579.0391 

COST/ LB  BEEF  SOLD  ($) 

At  Weaning  .2217  .2549  .2004  .2352   .2227  .2635  .2555  .2828 

At  Feedlot  .2412  .2495  .1980  .2068 

At  Slaughter  .2634  .2832  .2236  .2358  .2887  .3017  .3105  .3247 
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Figure  7.  Indexed  cost  per  pound  of  beef  sold  for  four  cow  sizes  and 

two  milk  levels.   (Cow  size:  S=850  lbs,  M=950  lbs,  L=1050  lbs, 
VL=1200  lbs;  Milk  yield:  open  line=low,  solid  line=high; 
Source:  table  28,  Appendix  A.) 
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in  the  herd  management  policies  used  in  this  study,  non-pregnant  cows 
were  sold  as  soon  as  they  weaned  their  last  calf.  This  policy  produced 
additional  pounds  of  beef  to  substitute  for  the  fewer  pounds  of  calf 
beef  resulting  from  low  fertility  levels. 
Profit  Components  .  , 

The  beef  producer  usually  will  evaluate  the  success  of  his  opera- 
tion by  its  profitability.  There  are  several  ways  to  assess  profit- 
ability. The  three  components  of  profitability  reported  here  include 
net  returns  per  1000-cow  herd,  net  returns  per  pound  of  beef  sold,  and 
net  returns  per  acre. 

The  ranges  of  values  for  each  of  these  components  are  shown  in  table 
12.  The  three  different  price  structures  (table  5)  are  included. 
Returns  per  1000-cow  herd 

Returns  per  1000-cow  herd  are  indexed  in  tables  30-32  (Appendix  A) . 
In  cow-calf  operations  (i.e. ,  at  weaning)  this  component  tended  to 
increase  as  cow  size  increased,  especially  at  low  prices  (table  31). 
An  exception  was  System  IV  where  returns  appeared  to  parallel  fertility 
levels.  The  high  costs  of  cow  maintenance  and  especially  replacement 
heifers  maintenance  offset  the  additional  income  due  to  size.   By 
slaughter  time,  however,  there  was  no  advantage  for  larger  cows.  Re- 
turns tended -to  parallel  fertility  levels. 

Increasing  milk  yield  increased  net  returns  per  1000-cow  herd  at 
weaning,  especially  in  small  cows  and  at  low  prices.  At  slaughter  these 
returns  also  tended  to  increase  with  higher  milk  yields  in  small  cattle. 
In  large  cattle,  however,  the  returns  declined  slightly  at  slaughter 
due  to  a  decrease  in  fertility  levels. 

At  both  weaning  and  slaughter,  System  II  with  its  low  production 
costs  produced  the  highest  net  returns  for  a  1000-cow  herd.   System  I 
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TABLE  12.  VALUE  RANGES  FOR  FOUR  SYSTEMS,  PROFIT  COMPONENTS. 


(HIGH-HIGH  PRICE  STRUCTURE) 

NET  RETURNS/1000  COW  HERD 

At  Weaning        64660  110530  71930  124100  61510  110040  54420  93470 

At  Feedlot       139S20  174460  161830  204830 

At  Slaughter      14S970  174700  168980  ,204960  114930  140200  91540  123620 

NET  RETURNS/ LB  EEEF  SOLD 

At  Weaning       .1759  .2190  .1936  .2376  .1673  .2180  .1256  .1852 

At  Feedlot       .1838  .2182  .2277  .2603 

At  Slaughter      .1678  .1976  .2087  .2352-  .1420  .1662  .1065  .1333 

NET  RETURNS/ ACRE 

At  Weaning       58.39  81.17  66.12  89.69.  55.14  80.20  75.27  106.13 

At  Feedlot       76.68  91.65  9S.69  112.50 

At  Slaughter      74.32  89.93  94.63  108.94  72.15  88.93  78.64  109.66 

(LOW-HIGH  PRICE  STRUCTURE) 

NET  RETURNS/1000  COW  HERB 

At  Weaning        23416  60343  32680  76650  22260  39870  15180  34320 

At  Feedlot       109270  136670  132480  168180 

At  Slaughter      145970  174700  168980  205960  114930  140200  91540  123620 

NET  RETURNS/ LB  3EEF  SOLD 

At  Weaning        .0691   .1018   .0889   .1253   .0606   .1008   .0413   .0680 

At  Feedlot       .I486  .1707  .1927   .2134 

At  Slaughter      .1678   .1976   .2087   .2352   .1420   .1662   .1065   .1333 

NET  RETURNS/ACRE 

At  Weaning       22.95  38.93  30.04  50.57  19.96  37.66  21.29  .38.98 

At  Feedlot       61.99  71.70  50.37  92.12 

At  Slaughter      74.32  89.95  94.63  108.94  72.13   88.93  7S.64  109.66 

(HIGH- LOW  PRICE  STRUCTURE) 

NET  RETURNS/ 1000  COW  HERD 

At  Weaning        64660  110530  71930  124100  61310  110040  54420  93470 

At  Feedlot         88900  111480  112920  145030 

At  Slaughter      80100  95520  105320  129950  539S0  67400  35240  31710 

NET  RETURNS/L3  BEEF  SOLD 

At  Weaning       ..1739  .2190  .1956  .2376  .1673  .2180  .1256  .1852 

At  Feedlot        .1251   .1590   .1694   .1821 

At  Slaughter      .0999   .1030   .1412   .1456   .0765   .0791   .0667   .0410 

NET  RETURNS/ ACRE 

At  Weaning        58.39  81.17  66.12  89.69  S3. 14  80.20   75.27  106.15  ' 

At  Feedlot        52.19  58.41   73.44   78.53 

At  Slaughter      46.17  52.09  65.64   70.22  46.52  52.93  44.03  63.14 
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had  the  second  highest  returns  followed  by  System  III  and  then  System 

IV. 

Net  returns  per  pound  of  beef  sold  . 

Net  returns  per  pound  of  beef  sold  are  indexed  in  tables  33-35 
(Appendix  A) .  Any  effect  of  cow  size  on  these  returns  seemed  to  be 
associated  with  the  lower  fertility  of  larger  cows  except  when 
weanling  calf  prices  were  low  (table  34).  Large  cows  showed  an 
advantage  here  only  because  cull  cow  prices  were  assumed  to  remain 
at  33*  per  pound  while  calf  prices  dropped  from  50*  to  39*  per 
pound  (table  5) . 

At  weaning,  higher  milk  yields:  resulted  in  increased  returns  per 
pound  of  beef  sold  in  Systems  I  through  III.  This  was  especially  true 
in  smaller  cows  and  at  low  cow  prices.  In  System  IV  increased  milk 
yield  was  an  advantage  for  small  cows  but  a  disadvantage  for  larger 
cows  due  to  the  substantial  drop  in  fertility  suffered  by  the  larger 
cows . 

At  slaughter,  net  returns  per  pound  of  beef  sold  declined  as 
milk  yield  increased.  This  decline  appeared  to  be  associated  with 
a  corresponding  decline  in  fertility. 

System. II  showed  the  highest  returns  per  pound  of  beef  produced 
at  weaning  and  at  slaughter.  It  was  followed  in  rank  by  System  I, 
System  III,  and  System  IV.  These  systems  ranked  the  same  as  they  did 
in  net  returns  per  1000-cow  herd  and  cost  per  pound  of  beef  sold. 

The  spread  between  systems  widened  as  the  cattle  got  bigger  and  less 
fertile.  Remember  that  the  cost  per  pound  of  beef  produced  (figure  7). 
was  about  the  same  for  both  large  and  small  cattle.  Thus  a  herd  which 
produced  many  higher-priced  calves  and  few  cheaper  cull  cows  would  be 
more  profitable  per  unit  of  beef  produced.  The  difference,  between  systems 
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was  also  more  pronounced  at  low  prices. 
Net  returns  per  acre 

Land  is  a  major  constraint  for  most  beef  producers.  They  have  a 
limited  amount  of  land  which  can  be  devoted  to  beef  production.  Further- 
more, land  values  have  increased  substantially  in  recent  years.  Con- 
sequently, one  of  the  most  important  measures  of  profitability  for  most 
beef  producers  is  net  returns  per  acre.  In  assessing  net  returns  per 
acre,  this  study  assumed  that  all  feed,  except  minerals  and  protein 
supplement,  was  produced  on  the  ranch.  Net  returns  per  acre  is  shown 
in  figure  8  and  indexed  in  tables  36  through  39  (Appendix  A) . 

Examination  of  data  for  Systems  I  through  III  in  figures  8  and  9 
suggests  that  most  differences  between  cow  size  and  returns  per  acre 
were  due  to  fertility.  In  general  there  may  have  been  a  slight 
advantage  for  the  950-pound  cow..  The  small  850-pound  cow  also  appear- 
ed to  be  at  a  disadvantage  at  weaning.  With  low  prices  (table  38) 
there  was  an  advantage  for  larger  cattle  at  weaning  only,  especially 
in  System  II  where  heifer  development  costs  were  low.  This  advantage 
for  larger  cattle  at  low  prices  occurred  primarily  because  cull  cow 
prices  were  held  at  33<fr  while  substantially  lowering  calf  prices  from 
50{  to  39$  per  pound. 

In  System  IV  where  TDN  costs  were  higher  (table  27,  Appendix  A) 
there  was  a  disadvantage  for  larger  cattle,  even  at  low  prices.  Note 
in  figure  7.  that  System  IV  was  the  only  system  in  which  increasing 
cow  size  beyond  950.  pounds  tended  to  increase  cost  per  unit  of  beef 
produced . 

At  weaning,  there  was  an  advantage  for  increased  milk  yield  at  any 
price  structure.  The  advantage  was  more  pronounced  at  uniform  weaning 
rates  (figure  9).  Thus  in  the  assumptions  used  in  this,  study, 
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Figure  8.   Indexed  net  returns  per  acre  at  high-high  price  structure 
for  four  cow  sizes  and  two  milk  levels.   (Cow  size:  S=850 
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line=low,  solid  line=high;  Source:  Table. 36,  Appendix  A.) 
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Figure  9.   Indexed  net  returns  per  acre  at  high-high  price  and  uniform 
weaning  rate  for  four  cow  sizes  and  two  milk  levels.  (Cow 
■  size:  S=850  lbs/  M=950  lbs,  L=1050  lbs,  VL=1200  lbs;  Milk 
yield:  open  line=low,  solid  line=high;  Source:  table  37 
Appendix  A.)  ;     .  ; 
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increasing  milk  yield  even  offset  the  effects  of  lowered  fertility  due 
to  higher  milk  yields. 

At  slaughter,  however,  the  advantages  of  higher  milk; yield 
disappeared.  In  fact,  the  slight  differences  tended  to  favor  the 
lighter  milking  cattle,  especially  in'  System  IV.  Most  of  the  declines 
due  to  increased  milk  yield  resulted  from  the  reduced  fertility 
assumed  to  be  associated  with  a  higher  milk  yield. 

At  weaning,  with  a  uniform  weaning  rate  (figure  9)  System  IV 
had  the  highest  net  returns  per  acre.  The  advantage  over  other  feeding 
systems  was  greatest  with  heavy  milking  small  cows  and  least  with  large 
cows.  When  fertility  levels  were  variable  (figure  8)  the  larger,  less 
fertile  cows  in  System  IV  lost  their  advantage  to  comparable  cows  in 
System  II. 

At  weaning,  System  II  had  an  advantage  over  Systems  I  and  III. 
There  was  very  little  difference  between  Systems  I  and  III. 

With  low  prices  at  weaning,  System  IV  maintained  a  slight  advantage 
over  Systems  I  and  III  for  850-  and  950-pound  cows  only.   It  lost  its 
advantages  elsewhere.  System  II,  with  its"  low  cost  per  pound  of  beef 
sold  (figure  7)  always  showed  the  highest  net  returns  per  acre  at  low 
price  (tables  38  and  39,  Appendix  A). 

At  the  end  of  the  stocker  phase  (i.e. ,  at  entrance  to  the  feedlot) 
System  II  had  an  18%  to  20%  advantage  over  System  I  at  all  fertility 
levels.  This  advantage  was  increased  at  low  price  levels- 

At  slaughter,  Systems  IV  and  II  were  very  similar  for  850  -  and  950- 
pound  cows  at  high  price  levels  (figure  8).  However,  with  larger  cows 
and  especially  with  lower  prices  (table  39,  Appendix  A),  System  II  had 
the  highest  returns  per  acre.  System  II  was  always  better  than  System 
I  and  III  by  20%  to  30%  —  mostly 'due  to  cheap  stocker  gain.   Systems  I 
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and  III  were  similar  for  all  cows  at  low  prices  and  for  850-and  950 -cows 
at  high  prices.   System  I  had  a  slight  advantage  for  1050- and  1200- 
pound  cows  at  high  prices. 

In  general,  the  systems  ranked  IV,  II,  I,  III  for  net  returns  per 
acre.  System  IV  tended  to  lose  its  advantage  to  System  II,  especially 
at  slaughter,  as  cow  size  increased.  This  change  in  rank  occurred 
primarily  because  of  the  higher  cost  of  maintaining  a  larger  cow  with 
a  lower  fertility  level  on  the  expensive  TDN  of  System  IV. 
Fertility,  culling  policy,  and  other  factors 

The  effects  of  fertility  and  culling  policy  on  production  efficiency 
and  profitability  were  examined  by  holding  cow  size  and  milk  level 
constant.  The  assumptions  of  System  I  were  applied  to  a  950-pound 
cow  giving  10  pounds  of  milk  per  day  during  the  first  month  of  lac- 
tation. A  92%  pregnancy  rate  was  used  as  a  standard  against  which  to 
compare  other  fertility  levels  and  culling  policies. 
Pregnancy  rate 

The  effects  of  reducing  the  pregnancy  rate  to  86%  and  80%  are  shown 
in  table  13  (management  factors  B  and,  C) .  Reducing  pregnancy  rate 
reduced  acreage  requirements  per  1000 -cow  herd  since  there  were  fewer 
cows  to  maintain  after  weaning  time  (all  open  cows  were  culled  at  wean- 
ing) and  also  fewer  weaned  calves  to  feed.   Thus,  within  the  limited 
pregnancy  rates  studied  here,  beef  production  per  acre  actually  in- 
creased due  to  the  sale  of  a  larger  number  of  heavy  cull  cows. 

While  the  biological  components  appeared  to  favor  decreased  preg- 
nancy rates,  the  opposite  was  true  for  the  economic  components.  Costs 
per  pound  of  beef  produced  increased  and  net  returns  per  acre  decreased 
as  pregnancy  rate  dropped.  Reducing  the  pregnancy  rate  from  92%  to 
80%  reduced  net  returns  per  acre  by  17.5%  at  weaning  and  13.7%  at  . 
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TABLE  13.   FACTORS  AFFECTING  PRODUCTION  EFFICIENCY  AND  PROFITABILITY,  UNIFORM  COW  SIZE  AND 
MILK  LEVEL. 


Standard  System,  92* 
Pregnancy 


B.  .Decrease  Pregnancy  to  86% 


C.  Decrease  Pregnancy  to  SO0; 


Cuil  Open  Cows  After  Calv- 
ing Season  Instead  of  at 
Weanir.g 


Cull  Open  Cows  After 
Calving  Season  Instead  of 
at  Weaning;  SO's  Pregnancy 
Rate 

Cull  1S%  of  Cow  Herd 
Instead  of  all  Open 
Cows ;  80*  Pregnancy 
Rate 

Cull  13%  of  Cow  Herd 
Instead  of  all  Open 
Cows;  80%  Pregnancy 
Rate 

Cull  13 ii  of  Cow  Herd 
Instead  of  all  Open  Cows; 
86%  Pregnancy  Rate;  3% 
Increase  in  Cow  Death 
Los  s 

Increase  Slaughter  Price 
bv  2SV-;  Stocker  Price  by. 


Increase  Slaughter  Price,  by 
S«;  Stocker  Price  by  3« 


Include  $45,000  Overhead 
Expenses  in  Costs 


Item 

Acres/ 1000  Cows 
Beef /Acre  (lbs) 
Cost/Lb  CSV 
Profit/Acre  (S) 

Acres/1000  Cows 
Beef/Acre  (lbs) 
Cost/Lb  (S) 
Profit/Acre  (S) 

Acres/1000  Cows 
Beef /Acre  (lbs) 
Cost/Lb  ($) 
Profit/ Acre  ($) 

Acres/ 1000  Cows 
Beef/Acre  (lbs) 
Cost/Lb  (S) 
Profit/Acre  (S) 

Acres/ 1000  Cows 
Beef /Acre  (lbs) 
Cost/Lb  (S) 
Profit/Acre  (S) 

Acres/1000  Cows 
Beef/Acre  (lbs) 
Cost/Lb  (S) 
Profit/Acre  (S) 

Acres/ 1000  Cows 
Beef/Acre  (lbs) 
Cost/Lb  (S) 
Profit/Acre  ($) 

Acres/1000  Cows 
Beef/Acre  (lbs) 
.  Cost/Lb  (S) 
Profit/Acre  ($) 


AcTes/1000  Cows 
Beef/Acre  (lbs) 
.Cost/Lb  ($). 
Profit/Acre  (S) 

Acres/1000  Cows 
Beef/ Acre  (lbs) 
Cost/Lb  ($)  '" 
Prof it/ Acre  (S) 

Acres/ 1000  Cows 
'  Beef/Acre'  (lbs) 
Cost/Lb  ($) 
Profit/Acre  ($) 


At  Weaning  At  Feedlot  At  Slaughter 

1306. 3 ( 1 . 000?  1S75 . 1  (1 . COO)  2092.4(1. 000) 

361.4(1.000)  417.8(1.000)  418.3(1.000) 

.2233(1.000)  .2463(1.000)  .2714(1.000) 

76.44(1.000)  84.25(1.000)  S8. 45,(1 .000) 

1278.5(0.978)  1748.5(0.933)  1930.5(0.923) 

371.2(1.027)  413.7(1.002)  419.4(1.001) 

.2324(1.318)  .2469(1.002)  .2694(0.993) 

69.88(0.914)  78.59(0.033)'  32.90(0.937) 

1250. ?.C0. 957)  1623.8(0.867)  1768. 5(0. 84S) 

381.5(1.053)  419.7(1.005)  420.3(1.003) 

.2363(1.054)  .2477(1.006)  .2670(0.034) 

63.03(0.32S)  72.06(0.885)  76.33(0.863) 

1391.4(1.065)  1957.8(1.045)  2177.1(1.040) 

339.4(0.939)  399.8(0.957)  402.5(0.961) 

.2410(1.056)  .2540(1.031)  .2732(1.025) 

67.43(0.383)  77.53(0.920)  32.26(0.030) 

1411.5(1.080)  1785.1(0.953)  1929.7(0.922) 

337.8(0.035)  381.8(0.914)  385.1(0.920) 

.2604(1.141)  .2544(1.073)  .2324(1.041) 

47.74(0.625)  59.15(0.702)  64.04(0.724) 

1487.6(1.138)  2028.3(1.083)  2237.7(1.069) 

291.6T0.807)  339:9fO.S61)  566.2(0.374) 

.2735(1.198)'  .2736(1.110)  .2961(1.091) 

49.77(0.651)  63.77(0.757)  69.43(0.733) 

1487.6(1.138)  1980.3(1.037)  2171.3(1.038) 

274.3(0.759)  342.3(0.820)  349.3(0.335) 

.2907(1.273)  .2339(1.153)  .3050(1.124), 

41.11(0.538)  36.34(0.669)  62.31(0.704) 

1513.2(1.159)  2023.2(1.083)  2227.6(1.065) 

277.7(0.768)  346.3(0.329)  353.5(0.844) 

.2922(1.280)  .2348(1.156)  .3060(1.127) 

41.66(0.545)  57.04(0.677)  65.36(0.716) 


1306.3(1.000)  1373.1(1.000)  2097.4(1.000) 

361.4(1.000)  417.8(1.000)   318.3(1.000) 

.2233(1.000)  .2463(1.000)   .2714(1.000) 

76.44(1.000)  87.34(1.039)   96.92(1.096) 

1306.8(1.000)  1873.1(1.000)  2092.4(1.000) 

361.4(1.000)  417.3(1.000)   418.8(1.000) 

.2283(1.000)  .2463(1.000)   .2714(1.000) 

76.44(1.000)  94.11(1.117)  105.39(1.192) 

1306.8(1.000)  1373.1(1.000)  2092.4(1.000) 

361.4(1.000)  417.8(1.000)   41S.S(1.000) 

.3236(1.417)  .3038(1.233)  '.'3227(1.190) 

42.00(0.349)  60.23(0.715)   67.75(0.766) 


Values  in  parantheses  are  indexed  against  standard  system.  Factor  A. 
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s laughter. 
Culling  practices 

Management  factors  A,  B,  and  C  assumed  that  all  non-pregnant  cows 
were  culled  as  soon  as  their  last  calf  was  weaned.  This  practice  would 
entail  pregnancy  testing  cattle  at  weaning  time.  Many  producers  do 
not  perform  this  test  but  may  cull  non-pregnant  cattle  as  soon  as  they 
are  identified  at  the  end  of  the  calving  season.  This  would  result  in 
non-pregnant  cows  being  maintained  for  approximately  6  months  after 
calving,  as  is  assumed  for  management  factors  D  and  E.  By  comparing 
factors  D  and  E  to  their  counterparts,  A  and  C,  the  effects  of  delayed 
culling  can  be  assessed. 

Delaying  the  culling  of  open  cows  for  6  months  increased  acreage 
requirements  and  reduced  beef  production  per  acre.  Costs  per  pound  of 
beef  produced  rose  and  net  returns  per  acre  were  reduced.  Where  preg- 
nancy rate  was  maintained  at  92%,  failure  to  remove  open  cows  until 
6  months  after  weaning  reduced  net  returns  per  acre  by  11.7%  at 
weaning.  The  reduction  was  even  more  drastic  at  the  80%  pregnancy  rate. 

Another  common  practice  among  beef  producers  is  to  cull  a  certain 
proportion  of  the  cow  herd  regardless  of  fertility  status  and  calving 
history.  Usually  no  production  records  are  kept  in  such  herds.  Thus 
open  cows  may  remain  in  the  herd  for  an  entire  year  or  more  without 
weaning  a  calf.  Management  factors  F,  G,  and  H  reflect  such  manage- 
ment practices.   Here  open  cattle  were  assumed  to  remain  in  the  herd 
for  one  year  after  weaning  their  last  calf.   Each  year  15%  of  the  cow 
herd  was  culled  regardless  of  fertility  status. 

Comparing  management  factors  F  and  G  to  their  counterparts  B  and  C, 
there  was  a  significant  increase  in  acreage  requirements  per  1000 -cow 
herd  and  a  reduction  in  beef  produced  per  acre.  At  weaning,  costs  per 
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pound  of  beef  rose  by  18%  to  24%.  Net  returns  per  acre  were  drastically 
reduced.  Factor  G  with  an  80%  pregnancy  rate  was  46.2%  less  profit- 
able than  A,  at  weaning,  compared  with  only  a  17.5%  reduction  for  C, 
where  the  pregnancy  rate  was  also  80%  but  culling  was  practiced  as 
soon  as  an  open  cow  weaned  her  last  calf. 

The  culling  of  only  15%  of  the  herd  annually  may  result  in  an 
increase  in  death  loss  as  old  cows  are  over- looked  at  culling  time. 
The  effect  of  increasing  the  death  loss  rate  from  2%  to  5%  is  shown  in 
management  factor  H.  The  increase  in  acreage  requirements  at  weaning 
occurred  because  the  program  allotted  additional  acreage  for  the  grow- 
ing of  replacement  heifers  to  replace  dead  cows.  Note  that  the  addi- 
tional death  losses  resulted  in  a  substantial  reduction  in  net  returns 
per  acre. 

The  Beef  Research  Unit  data  discussed  previously  suggested  that 
carcass  quality  may  affect  profitability.  Since  increasing  carcass 
quality  presumably  has  no  effect  on  production  costs,  the  improved 
carcass  would  obviously  increase  profit  if  this  quality  were  rewarded 
by  the  markets.  Factors  H  and  I  represent  an  increased  animal  value, 
such  as  might  occur  with  increased  carcass  quality  or  yield  grade. 
A  5%  increase  in  slaughter  price  (factor  I)  resulted  in  a  9.6%  increase 
in  net  returns  per  acre,,  while  10%  increase  in  slaughter  price  yielded 
a  19.2%  increase  in  net  returns  per  acre  at  slaughter.  Naturally,  the 
effect  of  this  increase  in  slaughter  price  will  depend  on  the  profit 
margin.  The  smaller  the  profit  margin,  the  greater  the  percent  increase 
in  profit. 

Table  40  lists  overhead  items  and  fixed  expenses  which  might 
be  common  to  a  1000- cow  ranching  operation.  These  items  had  been 
omitted  in  this  study  since  they  can  vary  greatly  from  ranch  to  ranch 
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and  because  it  was  not  necessary  to  include  them  for  the  comparisons 
made  here.  The  effects  of  their  inclusion,  however,  are  illustrated 
in  management  factor  K.  For  a  cow-calf  operation  the  overhead  items 
in  table  40  would  increase  cost  per  pound  of  beef  produced  by  41.7% 
and  reduce  returns  per  acre  by  45.1%.  If  they  represented  the  over- 
head costs  of  a  conception  to  slaughter  ranching  operation,  cost  per 
pound  would  be  increased  by  19.0%  and  net  returns  per  acre  would  be 
reduced  23.4%  by  their  inclusion  in  the  analysis. 
Factors  Affecting  Biological  Efficiency 
Cow  size 

Except  for  the  increase  in  acreage  requirements,  there  were  no 
substantial  effects  on  biological  efficiency  with  changes  in  cow  size. 
Beef  produced  per  acre  and  TDN  per  unit  of  beef  produced  were  affected 
very  little  by  changes  in  cow  size. 
Milk  yield 

Increasing. milk  yield  resulted  in  a  moderate  increase  in  acreage 
requirements  and  an  increase  in  beef  produced  per  acre  at  weaning, 
Because  the  calves  from  heavy  milking  cows  were  larger  at  weaning, 
they  tended  to  gain  less  efficiently  from  weaning  to  slaughter.  Con- 
sequently, by  slaughter,  beef  produced  per  acre  was  slightly  decreased 
and  TDN  per  unit  of  beef  produced  was  increased  for  herds  with 
heavier  milking  dams. 

An  important  point  concerning  the  effects  of  milk  yield  on  bio- 
logical efficiency  emerges  from  an  examination  of  the  data  on  TDN  per 
unit  of  beef  produced  at  weaning.  Contrary  to  popular  belief,  TDN  per 
unit  of  beef  decreased  as  milk  yield  increased.  The  heavier  milking 
cow  weaned  a  heavier  calf.  Thus,  for  her  production  year,  which  ended 
at  weaning,  the  heavy  milking  cow  had  more  pounds  of  calf  to  offset 
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her  pre-parturition  TDN  costs. 
Fertility 

In  this  study,  all  non-pregnant  cows  were  culled  at  the  very 
beginning  of  the  production  year,  immediately  after  they  had  weaned 
their  previous  year's  calf.  A  heifer  calf  was  kept  to  replace  each 
culled  cow.  Because  of  this  management  practice,  acreage  requirements 
were  reduced  and  beef  production  per  acre  increased  slightly  as  weaning 
rate  declined  (table  13).  However,  if  open  cows  .were  allowed  to 
remain  in  the  herd  after  weaning  their  last  calf,  acreage  requirements; 
increased  and  beef  production  per  acre  decreased  as  fertility  declined. 
Forage  and  feeding  systems 

Table  14  summarizes  the  rankings  of  the  five  forage  and  feeding 
systems  for  efficiency.  System  V  was  consistently  the  most  efficient 
system  biologically.  It  was  aiways  followed  In  rank  by  System  IV. 
All  of  the  TDN  for  System  V  was  produced;. by  corn  or  corn  silage.  Much 
of  the  TDN  from  System  IV  came  from  the  same  sources.  Corn  produces 
a  high  yield  of  TDN  per  acre.  Consequently,  it  is  not  surprising  that 
acreage  requirements  were  low  and  beef  production  per  acre  was  high  in 
these  two  systems; 

TDN  was  also  utilized  more  efficiently  in  these  two  systems  ,tas 
shown  by  the  data  on  TDN  per  pound  of  beef  produced.  Corn  and  corn 
silage  have  high  feed  quality  indices,  meaning  that  they  are  converted 
to  net  energy  more  efficiently.   Furthermore,  animals  in  Systems  IV 
and  V  were  more  confined,  requiring  less  energy  for  incidental  activity. 
Factors  Affecting  Profitability 
Cow  size 

In  general,  this  study  consistently  indicated  that  cow  size  alone, 
had  little  or  no  effect  on  profitability.  The  exception  was  returns 


per  1000-cow  herd,  which  is  probably  not  a  practical  measure  of  profit- 
ability. As  cow  size  increased  returns  per  1000-cow  herd  increased, 
while  returns  per  pound  of  beef  and  returns  per  acTe  remained  about 
constant.  Any  differences  in  the  latter  two  can  be  explained  by 
differences  in  fertility  associated  with  cow  size. 
Milk  yield 

Increasing  milk  yield  always  decreased  costs  and  increased  returns 
at  weaning.  Generally  the  decline  in  fertility  assumed  to  be  associated 
with  increased  milk  yield  was  offset  so  that  there  was  a  net  advantage 
at  weaning  for  increased  milk  yield.  Excessive  drops  in  fertility 
would,  of  course,  negate  this  advantage. 

The  advantage  for  increased  milk  yield  did  not  persist  for  the 
herd  in  which  calves  were  maintained  until  they  were  ready  for 
slaughter.  Calves  from  heavy  milking  cows  weighed  more  at  weaning. 
Since  they  were  assumed  to  gain. at  the  same  rate  as  their  smaller 
counterparts  from  light  milking  cows  of  the  same  weight,  these  heavier 
calves  did  not  gain  as  efficiently. 

These  results  point  out  a  well  recognized  discrepancy  between  the 
cow-calf  producer  and  operator  who  grows  out  the  calves.  Because 
of  increased  feed  efficiency  and  compensatory  growth,  the  calf  grower, 
under  favorable  feed  price  conditions,  generally  prefers  the  lighter 
calves.  However,  heavy  calves  are  more  profitable  for  the  cow-calf 
producer.  This  study  suggests  that  if  a  producer  intends  to  maintain 
his  calves  through  a  stocker  phase  or  until  slaughter,  he  might  strive 
for  a  moderate  level  of  milk  production  in  his  brood  cow  herd. 
Fertility 

Fertility  is  without  doubt  the  major  factor  determining  the  profit- 
ability of  beef  production.   In  fact,  it  was  the  only  animal  production 


TABLE  14.   SUMMARY  OF  FORAGE  AND  FEED  SYSTEM  RANK  FOR  EFFICIENCY 
COMPONENTS.  I 


System  Number  and  Feed  Type 

Life  Stage 

I 

II 

III 

IV 

V 

Cow- calf 

Pasture 

Pasture 

Pasture 

Pasture 
§  Drylot 

Drylot 

Stocker 

Annual 
Forage 

Topseeded 
Permanent 
Forage  . 

— 

— 

— 

Finishing 

Feedlot 

Feedlot 

, Feedlot 

Feedlot 

Feedlot 

Biological  Components 


Profit  Components 


Rank  ; 
(Highest  =  1) 


Acreage 
Requirements     1 

3 

2 

4 

5 

Lb  Beef/Acre     5 

3 

4 

2 

1 

Lb  TDN/Lb 

Beef           2 

1 

3 

4 

5 

Cost  Components 
Cost/Lb  TDN 

3 

4 

2 

1 

a/ 

Cost/Lb  Beef 
Sold 

3 

4 

2 

1 

a/ 

Returns/ 1000 

Cows           2 

1 

3 

'    4 

a/ 

Returns/ Lb 

Beef  Sold       2 

1 

3 

4 

a/ 

Returns/Acre     3 

2b7 

4 

1 

a/ 

1 

a/ 

System  V  always  unprofitable;  not  ranked. 

b/System  II  ranks  first  at  weaning  if  prices  are  low,  and  at  slaughter  if 
prices  are  low  or  cows  are  large. 
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character  examined  in  this  study  which  consistently  showed  a  substantial 
effect  on  profitability.   Increasing  fertility  always  increased  profit- 
ability. 
Culling  and  management  policies 

In  table  13  culling  policies  were  shown  to  have  a  dramatic  effect 
on  profitability.  It  is  very  important  to  pregnancy  test  brood  cows 
at  weaning  time,  to  cull  them  from  the  herd  immediately,  and  to 
replace  them  with  a  heifer.  This  practice  avoids  a  winter  feed  bill 
for  a  non-productive  cow,  reduces  production  costs,  and  generates  income 
from  the  sale  of  a  large  animal.  The  practice  is  especially  important 
in  herds  with  low  fertility  levels.  Much  of  the  profit  reducing 
effect  of  lowered  fertility  can  be  offset  by  culling  open  cows  at 
weaning  time. 
Forage  and  feeding  system 

Forage  and  feeding  systems  were  major  factors  influencing  profit- 
ability.  (See  table  14  for  a  summary  of  feeding  systems'.)  System  II, 
which  included  a  topseed  permanent  pasture  for  growing  out  calves, 
produced  the  cheapest  beef  and  had  the  highest  returns  per  unit  of 
beef  sold.  However,  System  IV,  in  which  cows  were  stocked  at  1.67 
animals  per  acre  and  supplemented  with  corn  silage,  usually  produced 
the  highest  returns  per  acre  unless  cattle  prices  or  fertility  levels 
were  low.  Smaller  cows  with  low  maintenance  requirements  did  well 
in  System  IV,  particularly  if  calves  are  maintained  until  slaughter. 
System  IV  was  more  sensitive  to  cow  size  than  System  II,  especially  at 
slaughter. 

This  study  suggests  that  Systems  II  and  IV  might  be  advantageous 
production  systems  for  beef  producers.  Thus  far,  it  appears  that  the 
use  of  similar  systems  has  been  limited  to  university  experiment  station 
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studies. 

Utley,  Marchant,  and  McCormick  (1976)  reported  on  the  use  of 
topseeded  bermuda  pastures  for  fattening  calves ,  though  his  pastures 
contained  no  legumes  as  kin  System  II.  In  studies  in  Georgia  (Neville 
and  McCormick,  1976)  and  Louisiana  (Doane,  1976)  cow-calf  operations 
have  been  stocked  at  approximately  1.5  animal  units  per  acre  on 
heavily  fertilized  bermuda  pasture.  The  Georgia  study  produced  487 
pounds  of  beef  per  acre  with  288  pounds  of  nitrogen  but  required  some 
hay  purchases.  The  Louisiana  study,  on  bermuda  pastures  topseeded 
with  clover  and  ryegrass,  produced  641  pounds  of  beef  per  acre  with 
239  pounds  of  nitrogen.   It  also  produced  about  0.5  tons  of  surplus 
hay  per  acre. 

System  IV,  as  reported  here,  produced  an  estimated  516  to  600 
pounds  of  beef  per  acre  for  a  cow-calf  operation  on  clover-grass 
pastures  with  no  nitrogen  fertilization.  Corn  silage  was  used  as  a 
supplement  when  pasture  was  inadequate.  System  IV  would  appear  to 
achieve  per  acre  production  rates  slightly  lower  than  that  of  the 
Louisiana  trial  and  higher  than  the  Georgia  trial,  but  with  much  lower 
levels  of  fertilization. 


CHAPTER  VI 

RESEARCH  RECOMMENDATIONS  AND  APPLICATION 

OF  RESULTS 


Recommendations  for  Additional  Research 

A  major  benefit  of  modeling  studies  is  the  discovery  of  areas 
where  current  knowledge  is  inadequate  or  non-existent.  The  model 
building  process  revealed  several  areas  where  information  was  lacking. 

The  net  energy  system  is  useful  for  expressing  the  energy  re- 
quirements of  animals  in  terms  of  animal  weight  and  gain.  The 
techniques  which  measure  the  energy  of  animal  feeds,  however,  report 
these  values  in  other  forms  (metabolizable  energy,  digestible  energy, 
or  TDN)  which  must  then  be  converted  to  net  energy  for  modeling  pur- 
poses. The  relationship  between  feed  quality,  especially  forage  quality, 
and  the  efficiency  of  metabolizable  energy  (or  TDN)  conversion  to  net 
energy  is  not  easy  to  quantify  accurately  using  currently  available 
information. 

The  energy  cost  of  incidental  acitivity  should  be  a  fairly  simple 
determination  and  is  quite  important  for  modeling  beef  operations  under 
pasture  and  range  conditions.  Nevertheless,  there  is  very  little 
information. on  this  energy  cost. 

The  nutritional  requirements  of  cattle  during  gestation  is  another 
subject  which  needs  more  clarification.  Dairy  scientists  generally 
allow  additional  energy  for  gestation.  Their  recommendations,  however, 
are  based  on  confined  animals .  Beef  cattle  are  usually  not  confined 
and  have  the  option  of  reducing  their  activity  to  conserve  energy  during 
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gestation.  Brody  (1945)  found  that  some  animals  use  this  option  to 
reduce  energy  requirements  during  gestation.  More  information  is 
needed  on  this  subject. 

In  selecting  the  assumptions  to  be  used  in  the  models,  an 
abundance  of  animal  production  data  was  usually  available.  However, 
data  on  the  month- to- month  production  of  pastures  was  almost  non- 
existent. The  accuracy  of  beef  production  modeling  studies  could  be 
greatly  enhanced  if  data  were  available  on  the  harvestable  nutrients 
available  monthly  from  various  types  of  pasture  programs.  It  would 
also  be  advantageous  to  have  animal  response  data  from  pastures  re- 
ported monthly.  In  fact,  monthly  harvestable  pasture  nutrients 
could  be  estimated  from  animal  response  data  collected  at  monthly 
intervals. 

The  results  of  the  Coastal  Plains  study  reported  here  also 
suggest  the  need  for  some  additional  work.  System  II  in  which  top- 
seeded  bermuda  pastures  were  used  for  fattening  calves  showed  excep- 
tional promise  as  a  low-cost  method  of  beef  production.  Though  one 
such  study  has  been  reported  (Utley,  Marchant,  and  McCormick,  1976), 
additional  comparisons  are  needed  between  this  system  and  the 
traditional  system  of  growing  calves  on  annual  pastures  in  the  south- 
eastern United  States. 

The  pasture-drylot  system  of  cow-calf  production,  simulated  as 
System  IV,  also  needs  immediate  evaluation  by  researchers.  Here  is  a 
system  which  appears,  to  be  economically  feasible.   It  may  be  an  appro- 
priate system  for  the  beef  producer  with  serious  land  constraints. 
Application  of  Results 

This  study  suggested  several  production  practices  which  should 
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imprpve.net  returns  for  beef  producers.  The  importance  of  maintaining 
high  fertility  levels  was  consistently  demonstrated  by  the  study. 
Commonly  recommended  practices  such  as  regular  culling  of  non-pregnant 
cows,  proper  nutrition  during  the  breeding  season,  and  prevention  of 
reproductive  diseases  should  result  in  higher  fertility  levels  and 
pay  handsome  dividends  to  the  producer.  No  other  animal  production 
trait  approaches  fertility  in  economic  importance. 

The  results  of  the  analysis  of  forage  and  feeding  systems  may  have 
some  valuable  applications  for  producers.  A  program  such  as  System  II 
where  calves  are  grown  out  on  topseeded  perennial  grass  pastures  has  the 
potential  for  producing  an  excellent  quality  forage  at  a  low  cost.  If 
a  producer  has  limited  land  resources  he  might  benefit  from  a  semi- 
intensive  program  such  as  System  IV  with  pastures  stocked  at  high  rates 
and  supplemented  with  silage. 

This  study  clearly  demonstrated  the  value  of  culling  non-pregnant 
cows  as  soon  as  that  cow  weans  its  last  calf.  By  pregnancy  testing  and 
culling  cows  at  weaning  time,  the  producer  avoids  the  expense  of 
wintering  a  non-productive  cow. 

The  study  also  suggests  that  producers,  generally,  need  not  worry 
about  selecting  for  an  optimum  cow  size.   In  most  production  systems, 
cow  size  has  little  or  no  effect  on  profitability  if  fertility  levels 
are  kept  high.  In  an  intensive  production  system,  however,  where  more 
expensive  high- energy  feeds  are  used  (e.g. ,  System  IV),  large  cows  may 
be  at  a  disadvantage. 

Results  from  the  Beef  Research  Unit  analysis  indicated  that  yield 
grade  and  carcass  quality  grade  can  influence  profitability.  Since 
improved  carcass  merit  will  increase  animal  value  but  is  not  likely  to 
add  to  production  costs,  selection  for  that  trait  is  a  desirable 
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productidn  goal. 

The  study  demonstrated  that  heavy  milking  cows  were  more  profit- 
able at  weaning  that  light  milking  cows,  provided  fertility  levels  were 
maintained.  Thus,  a  cow- calf  producer  who  sells  only  weanling  calves 
should  select  reasonably  fertile  cattle  with  strong  milking  ability. 
When  calves  were  maintained  in  the  same  herd  through  a  stocker  phase 
or  until  slaughter,  the  advantage  for  the  heavier  milking  cow  was 
lost.  Consequently  the  producer  who  maintains  his  calves  from  birth 
to  slaughter  should  select  principally  for  fertility  and  carcass 
merit,  letting  milk  production  seek  a  compatible  level. 


CHAPTER  VII 
SUMMARY  AND  CONCLUSIONS 


Two  mathematical  models  for  the  evaluation  of  beef  production 
systems  have  been  developed  and  described.  The  models  were  computer- 
ized using  DYNAMO  programming.  The  models  are  easy  to  use,  inexpensive 
to  run,  and  can  be  used  to  evaluate  any  beef  production  system  where 
standard  input  data  is  available.  The  first  model,  a  cow  efficiency 
estimator,  computed  the  TDN  requirements  for  a  cow  and  her  calf 
using  variables  such  as  animal  weight  and  gains,  seasonal  changes  in 
cow  weight,  cow  milk  production,  physical  activity  of  the  animals,  and 
the  quality  of  feed  being  consumed.  Costs  for  TDN  from  various  sources 
were  determined. 

The  second  model,  a  herd;  efficiency  estimator,  used  data 
from  the  first  model  plus  data  on  cattle  prices,  fixed  costs,  preg- 
nancy and  calf  survival  rate,  death  losses,  heifer  replacement  and 
culling  policies,  herd  size,  and  TDN  produced  per  acre  from  each  TDN 
source.  This  model  calculated  biological  efficiency  factors  such  as 
TDN  per  animal  or  per  herd,  acreage  requirements  per  herd,  and  beef 
produced  per  acre.   It  also  computed  economic  efficiency  factors  such 
as  cost  per  pound  of  gain,  cost  per  pound  of  TDN,  cost  per  pound  of 
beef  sold,  net  returns  'to  the  herd,:  net  returns  per  pound  of  beef 
sold,  and  net  returns  per  acre. 

The  models  were  used  to  examine  the  effects  of  cow  size,  fertility, 
milk  yield,,  and  calf  gain  on  production  efficiency  and  profitability. 
■'■'--■    '   -95-  ' 
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They  were  also  used  to  evaluate  three  different  market  structures, 
different,  herd  culling  policies,  and  five  feeding  and  pasture  systems 
suitable  to  the  southeastern  United  States.  Interactions  between 
animal  production  characteristics,  market  structures,  and  feeding 
systems  also  emerged. 

The  models  were  used  first  to  analyze  data  from  five  breed  groups 
which  were  collected  at  the  University  of  Florida  Beef  Research  Unit 
from  1964  to  1972.  The  Beef  Research  Unit  analysis  provided  a  means 
of  testing  the  performance  of  the  two  models  described  above  on  a 
set  of  well  documented  animal  performance  data.  In  the  view  of 
experienced  investigators  associated  with  the  Beef  Research  Unit 
project,  the  model  performed  credibly  and  yielded  new  and  valuable  in- 
sights into  the  comparitive  biological  and  economic  efficiencies  of 
the  five  breed  groups  of  cattle  at  the  research  unit.  These  breed 
groups  were  comprised  of  Angus,  Hereford,  Hereford-Angus,  Angus- 
Brahman,  and  Hereford-Santa  Gertrudis. 

Measures  of  biological  efficiency  included  pounds  of  TDN  per 
pound  of  beef  sold  and  pounds  of  beef  sold  per  acre.   Although  there 
were  wide  variations  in  cow  sizes  and  milk  yield,  these  traits 
indicated  few  differences  in  biological  efficiency.  In  no  case 
did  the  difference  between  any  two  breed  groups  exceed  3.5%. 

When  economic  efficiency  was  examined  the  breed  groups  showed 
only  minor  differences  in  cost  per  pound  of  beef  sold.  However, 
there  were  some  differences  in  the  profit  components  which  included 
net  returns  per  acre  and  net  returns  per  pound  of  beef  sold.  The 
highly  fertile  Angus -Here ford  cross  ranked  first  in  all  measures  of 
profitability.   In  general,  the  straightbred  Angus  ranked  second, 
the  Angus-Brahman  cross  third,  the  straightbred  Hereford  fourth,  and 
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the  Hereford- Santa  Gertrudis  cross  last.  The  breed  groups  ranked 
almost  exactly  as  they  ranked  in  weaning  percent.  There  appeared  to 
be  no  relationship  between  these  rankings  and  cow  sizes. 

A  major  objective  of  the  study  was  to  compare  alternative  systems 
of  beef  production  for  the  southeastern  United  States.  Several  animal 
production  traits  were  examined  within  five  forage  and  feeding  systems. 
Among  these  animal  production  traits  were  cow  size,  milk  yield,  and 
fertility  level. 

Cow  size  had  no  effect  on  measures  of  biological  efficiency.  In 
general,  this  study  also  consistently  indicated  that  cow  size  alone 
had  little  or  no  effect  on  profitability.  Most  differences  in  profit- 
ability between  cow  size  could  be  explained  by  the  differences  in 
fertility  assumed  for  different  cow  sizes.  Eliminating  fertility  as 
a  variable  removed  most  of  these  differences. 

Increasing  milk  yield  improved  biological  efficiency,  decreased 
costs  and  improved  returns  at  weaning.  However,  if  the  calf  was  main- 
tained in  the  herd  and  finished  to  slaughter  weight,  there  was  no 
advantage  for  high  milk  yield  in  the  cow  herd. 

Fertility  was  the  only  animal  production  characteristic  examined 
in  the  study  which  consistently  showed  a  substantial  effect  on  profit- 
ability. Increasing  fertility  always  increased  profitability. 

The  effects  on  profitability  of  fertility  levels  and  fertility 
management  policies  were  examined  in  more  detail  by  holding  cow  size, 
cow  milk  yield,  calf  gain,  and  feeding  system  constant.  Three  fertility 
levels  and  three  different  culling  methods  were  studies.   In  the 
standard,  system  cows  had  a  92%  pregnancy  rate  and  were  culled  for 
non-pregnancy  as  soon  as  they  weaned  their  last  calf.  When  calves  were 
sold  at  weaning,  net  returns  per  acre  were  reduced  by  17.5%  when  the 
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pregnancy  rate  dropped  from  92%  to. 80%.  When  culling  of  non-pregnant 
cows  was  delayed  until  six  months  after  weaning,  then  net  returns  per 
acre  for  the  80%  pregnancy  rate  were  37.5%  less  than  the  standard 
system.  In  a  third  culling  method  15%  of  the  cow  herd  was  culled  at 
the  end  of  the  production  year  regardless  of  pregnancy  status. 
Using  this  culling  method  and  an  80%  pregnancy  rate,  net  returns  per 
acre  at  weaning  were  46.2%  less  than  for  the  standard  system.  When 
calves  were  held  until  slaughter,  the  effects  of  lowered  pregnancy 
rate  or  inadequate  culling  procedures  was  the  same,  though  the. 
reductions  in  net  returns  per  acre  were  not  as  dramatic  as  at  weaning. 

This  phase  of  the  study  emphasized  the  importance  of  maintaining 
high  levels  of  fertility.  However,  even  in  herds  with  mediocre 
fertility  levels,  profits  can  be  significantly  improved  by  pregnancy 
testing  and  culling  all  non-pregnant  cows  at  weaning  time. 

Factors  such  as  the  forage  and  feeding  system  also  had  a  sub- 
stantial effect  on  biological  efficiency  and  profitability.  Five 
hypothetical  forage  and  feeding  systems  suitable  to  the  southeastern 
United  States  were  examined.  System  V  in  which  cows  were  fed  corn 
silage  in  confinement,  produced  the  most  beef  per  acre  and  had  the 
lowest  TDN  per  pound  of  beef  produced,  but  this  system  was  uniformly 
unprofitable  because  of  the  high  cost  of  feeding  corn  silage  in  a 
drylot.  System  IV  where  cows  were  heavily  stocked  at  1.67  animal  units 
per  acre  on  pasture  and  supplemented  with  corn  silage,  rated  second 
in  the  two  measures  of  biological  efficiency  and  with  high  cattle  prices 
also  gave  the  greatest  returns  per  acre.  System  II,  an  all  perennial 
grass  system  with  stocker  calves  grown  on  topseeded  Coastcross  bermuda, 
had  the  lowest  cost  per  pound  of  beef  and  the  highest  return  per  pound 
of  beef  sold.   It  also  surpassed  System  IV  in  net  returns  per  acre 
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when  cattle  prices  were  low. 

The  study  indicated  several  interactions  between  animal  production 
traits,  forage  and  feeding  systems,  and  market  prices.  Large  cows 
were  at  a  disadvantage  where  feed  costs  were  high  such  as  in  System 
IV  where  a  high  proportion  of  the  diet  was  composed  of  corn  silage  fed 
on  heavily  stocked  pasture.  System  IV  generally  gave  the  highest  net 
returns  per  acre  but  lost  its  advantage  if  pregnancy  rate  dropped  or 
if  market  prices  were  lowered.   Cows  with  heavy  milk  levels  were  more 
profitable  if  calves  were  sold  at  weaning  but  had  no  advantage  for  a 
producer  who  maintained  calves  through  a  stocker  or  feedlot  phase. 

These  interactions  demonstrate  the  futility  of  searching  for  a 
universally  optimum  beef  production  system.  To  determine  an  optimum 
system  it  is  necessary  to  know  such  factors  as  the  production  poten- 
tial of  the  animals,  environmental  conditions,  alternative  nutritional 
programs  and  market  potential.  Once  these  factors  are  known  for  a 
given  area  and  time,  tools  such  as  the  models  developed  in  this  research 
can  be  very  useful  in  building  recommendations  for  a  beef  production 
system. 


APPENDIX  A 


:aBLS    15.      PASTURE  3UDG2I:      CLOVER -CRASS. 


S/Unit 


Quantity/Ac-a       Amount/Acre 


Fertilizer 

0-10-20 

cwt. 

4.75 

5.00 

Lime3 

ton. 

15.00 

0.33 

Chemicals 

Insecticide 

'lb. 

0.70 

1 

Herbicide 

appl. 

3.00 

1 

Tractor  and  £ 

cuioment 

Fall  Disc 

ing 

hr. 

?.'50 

C.25 

Spraying 

(twice) 

hr. 

5.00 

0.24 

23.75 
5.00 


1.70 
3.00 


2.13 

1.20 


^ne   ton/acre,   every  three  years. 


TABLE    15.      PASTURE  BUDGET:      RYEGRASS -CL0VER.-CCASTCSOS3  3ERMJDA. 


•    Item 

Unit 

S/'Jnit 

Quantity/Act a 

Ajraunt/Acre 

Seed 

Ryegrass 

lb. 

0.30 

20 

6.00 

Fertilizer 

■cwt.  ■ 

"    '  4.'75 

'     :    '5.0       '-   .             • 

0-10.-20  '   ■ 

23.75 

Nitro^sn 

lb. 

0.28 

.    .    '.   50 

14.00 

Lime* 

ton 

15.00 

0.33 

5.00 

Chemicals 

Insecticide 

lb. 

1.70   " 

I 

1.70      ' 

Herbicide 

appl. 

3.00 

1 

3.00 

Tractor  and  Eauioner.t 

hr.' 

8.50    • 

0.25  '    ' 

Fall  Discing  ' 

.2.13     - 

Seeding 

■      hr." 

.    4.00 

0.12 

0.48 

Rolling 

hr. 

4.50 

0.12 

0.54 

Spraying   (twice) 

hr. 

5.00  . 

0.25 

1.20 

^ne  ton/acre,   every   three  years. 
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TABLE    17.     PASTURE  BUDGET:      RYS-RYEGRASS -CRIMSON  CLOVER. 


Item 

Unit 

S/Unit 

Quantitv/Acre 

Amount/ Ac r a 

Seed 

Rye 

Ryegrass 
Crimson  Clover 

bu. 

lb. 
lb. 

6.50 
0.30 
1.20 

1.25 
15 

8 

8.13 

4.50 

.      9.60 

Fertilizer 

4-16-16 
Nitrogen 
(applied) 

Limea 

cut. 
lb. 

ton 

'  6.25 
0.28 

15.00 

5.0 
40 

.167 

31.25 
11.20 

2.50; 

tractor  and  Eauioaent 

hr. 

hr. 
hr. 

S.50 
j.50 
2.50 

0.5 
0.4 
1.1 

Discing   (twice) 
Planting 
.  Labor 

4.25      . 

2.60 

2.75 

Total 

37o.73 

a0ne  ton/acre,  every   three  years;    two  crops/year. 


"ABLE   18.    .  PASTJRE  BUDGET:      MILLET. 


Item 

Unit 

'  S/Unit 

Quantitv/Acre 

Amount /Acre 

Seed 

Millet 

lb. 

0.30 

25 

7.50 

Fertilizer. 

cvt. 
lb. 

ton 

6.25 
0.28 

15.00 

5.0 
30 

.167 

4-16-16 
Nitrogen 

(Applied) 
Line* 

31.25 
22.40 

2.50 

Tractor  and  Eauicment 

Discing  (twice) 

Planting 

Labor 

hr. 
hr. 
hr. 

8.50 
6.50 
2.50 

0.5 

0.4 
1.1 

4.25 
2.60 
2.75 

^3ne  ton  /acre ,  ever.'  three  years;   two  crops/year. 
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TABLE   19.      RATION  COMPOSITION   AND  COSTS. 


Peedlot, Ration  and  Heifer  Supplement   , 

Ingredient  ,       lbs.  7.  TON     TON   'Aba.) 


Ground  Ear  Corn 

60V  Protein  Supplement 


Grinding  and  Mixing 


1900 
100 


72.67. 
457. 


1379.4 
45.0 


C°"   (5) 


3.00/bu. 
10.60/cvt. 


Total 
Cost 


S81.42 
10.60 


Total 


TON  Cost   s"S.069/U>.   TON 


Silage  Wintering  Ration 

Total 
Ingredient  Lbs.  7.  TON         TON   (lbs.)         Coat   (S)  Cast 


Com  Silage 
417.  CSM 


1950 

-  go 


257. 
1127 


487.5 
56.0 


17/ton 
S.75/cwt. 


S16.57 
4.90 


TON  Cost   s  3.039/Lb.    TON 


3orn  Silage  Production 
I  tea 


Field  Production  Cost0 

10.00 

Cucting  and  Hauling 

3.50. 

Storage   and  reading0 

Total 

3 17. 00/ ton 

aSee  C 

Average  Yield   >    12   toiWacre  silage  or  60  bushels/acre  ear  com 
cIncludes    127.  storage   loss    in  bunker  silo 


TABLE  20.      3REEOING  COSTS. 


S/year 


Average  Bull  Cost 
Bull  Salvage  Value 


Total  Depreciation 


Annual  Depreciation 
(4  yrs./bull) 


Bull  Feed  and  Maintenance 
Bull  Pascure  Costs 


Total  3reeding  Costs 


1000.00 
350.00 


40.00 
55.17 


$  /cowa 


1.60 
2.21 


.  aAssuaies  one  bull  per  25  cows 
°l^  acres  pasture  per  bull  i'i   536.78  per  acre  (See  table  15.)  } 
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TABLE  21.   ASSUMPTIONS  USED  IN  ANALYSIS  OF  COASTAL  PLAINS  SYSTEMS. 


SYSTEM 

MONTH 

Jan. 
Jul   . 

.  Aue 

Mar 
Sec 

Aor 

Oct 

May 
Nov 

Jun 
Dec 

Cow  Weighc  Factor 

I-V 

Jan-Jun 
Jul -Dec 

1.10 
0.99 

1.00.. 
1.00 

0.95 
1.02 

0.96 
1.04  . 

0.97 
1.07 

0.96 
1.09 

Cow  Feed  Quality 
Index 

l-III 

Jan-Jun 
Jul-Dec 

5 
5 

5 

4 

7 
3.5 

7 
3.5 

7 
3 

5 
5 

IV 

Jan-Jun 
Jul-Dec 

5 
5 

5 
4 

7 
5 

7 
5 

7 
5 

5 
5 

V 

Jan-Jun 

Jul-Oec 

5 

5 

5 
5 

5 
5 

5 

5 

5 

5 

5 

5 

Cow-Calf  Pasture 
TDK  Cost    (S/Lt) 

I-III 

Jan-Jun 
Jul-Des 

C.010 
C.010 

0.010 
0.010 

0.010 
0.010 

0.010 
0.010 

0.010 
0.010 

0.010 
0.010 

IV 

Jan -Jun 
Jul-Dec 

0.007 

o.oo; 

0.007 
0.007 

0.007 
0.007 

0.007 
0. 007 

0.007 
0.0C7 

0.007 
0.007 

V 

No 

Pasture 

Cow-Calf  Supplement 
TON  Cost   (5 /Lb) 

I-V 

Jan-Jun 
Jul-Dec 

0.039 
0.039 

0.039 
0.039 

0.039 
0.039 

0.039 
0.039 

0.039 
0.039 

0.039 
0.039 

Available  AUM's 
Grazing 

I-III 

Jan-Jun 

Jul-Dec 

0.1 
1.2 

0.1 

1.0 

0.7 
0.9 

1.1 
0.6 

1.2 
0.4 

1.2 
0.2 

IV 

Jan-Jun 
Jul-Dec 

0.0 
2.0 

0.0 
1.7 

0.9 
1.0 

1.0 
0.3 

1.1 
0.0 

1.3 
0.0 

V 

Jan-Jun 
Jul-Dec 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Pasture  Stocking 
Rate    (Acres/AU) 

I-III 

Jan-Jun 
Jul-Dec 

1.3 
1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

IV 

• Jan-Jun 
Jul-Dec 

O.b 
0.6 

0.6 
O.o 

0.6 
0.6 

0.6 
0.6 

0.6 
0.6 

0.6 
0.6 

V 

No  Pasture 

Stocker  Feed 
Quality  Index 

I 

Jan-Jun 
Jul-Dec 

7 

6 

5 

5 

7 
5 

° 

II 

Jan-Jun 
Jul-Dec 

5 
6 

6 

7 
5 

7 
5 

5 

5 

III-V 

No  Stocker  G 

razing 

Cost  of  Stocker 
TDK   ($/Lb) 

I 

Jan-Jun 
Jul-Dec 

.0313 
.0205 

.0313 
.0205 

.0313 
.0205 

.0313 
.0390 

.0313 
.0390 

.0205 
.0313 

II 

Jan-Jun 
Jul-Dec 

.0390 
:  0105 

.0105 
.0105 

.0105      .0105 
.0105      .0390 

.0105 
.0390 

.0105 
.0390 

III-V 

No  Stocker  Grazing 

Stocker  Supplement 
Factor 

I 

Jan-Jun 
Jul-Dec 

0 
0 

0 
0 

0              0 
0               1 

0 

1 

0 
0 

II 

Jan-Jun 
Jul-Dec 

1 
0 

0 
0 

0              0 
0               1 

0 

1 

0 
1 

III-V 

Not  Stocker  Grazing 

Cost  of  Feedlot 
TON    (S/Lb) 

I-V 

Jan-Jun 
Jul-Dec 

0.069 
0.069 

0.069 
0.069- 

0.069      0.069 
0.069      0.069 

0.  069 
0.069 
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TA8LS  22.   ACREAGE  REQUIREMENTS,  1000.  BROOD  COW  HERD. 


CCw  SIZE    MILK  LEVEL 
(lbs.)     (lbs. /day) 


TC 

)  WEAN1HG 

7 

1107.4 

1087.9 

1115. 5 

712.9 

578.8 

9 

1158.4. 

U36.4 

1160.5 

747.3 

609.3 

11 

1210.9 

1187.3 

1219.5 

782.6 

641.1 

13 

1264.6 

1238.9 

1274.4 

818.3 

674.2 

8 

1253.2 

1232.9 

1261.7 

810.2 

661.0 

10 

1306.8 

1284.5 

1316.0 

344.3 

693.0 

12 

1361.7 

1337.3 

1372.1 

880.5 

727.6 

9 

1337.7 

1308.4 

1347.6 

364.0 

709.4 

a 

1387. 5 

1359.9 

1402.4 

399.3 

742.5 

13 

1442 . ; 

1412.3 

1459.3 

335.7 

777.1 

10 

1432.3 

1400.5 

1459.7 

935.1 

772.1 

U 

1506. 6 

1470.4 

1536.2 

984.2 

319.0 

15 

1555.9 

1515.9 

1589.5 

1020.2 

354.6 

TO  FSEDLOT 


7 

15/0.3 

i484.9 

9 

1633.2 

1543 . 9 

11 

1704.8 

1612.1 

13 

17/0.4 

16/4.7 

8 

1804.7 

1709.8 

10 

1373.1 

1774.9 

12 

1940.3 

1339.4 

9 

1864.3 

1770.7 

11 

1929.1 

1831.9 

13 

1992.7 

1392.4 

10 

1917.4 

1825.1 

13    , 

1983.9 

1893.0 

15 

2019.6 

1922.6 

ro 

SLAUGHTER 

; 

1/53.3 

1667.5 

1712.6 

1310.0 

1175.9 

9 

1823.0 

1733.9 

1783.0 

1363.8 

1225.8 

11 

1896.5 

1700.1 

1652.9 

1416.0 

12/4.4 

13 

1963.3 

1863.1 

1922.3 

I4oo.4 

1322.1 

8 

2022.2 

1923.5 

1952.0 

1499.1 

1351.3 

10 

2092.4 

1989.8 

2024.0 

1552.6 

1401.8 

12 

2161.5 

2055.8 

2096.0 

1604.1 

1451.2 

9 

2073.6 

1975.8 

2017.6 

1534.5 

13/9.7 

11 

2138.5 

2037./ 

2085.7 

1582.6 

1425. e 

13 

2201.9 

2098.4 

2153.3 

lo29.8 

1471.0 

10 

2107.2 

2012.3 

2079.8 

1558.3 

1396.0 

13 

2173.4 

2075.1 

2101.5 

160/. 2 

1442.7 

15 

2194.9 

2095.4 

2195.3 

1626.6 

1461.0 

-105- 


TABLE   23.      ACREAGE  REQUIREMENTS ,'  iOOO  BROOD  COW  HERD.      UNIFORM 
;  MEANING  RATE. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT  WEANING 

1098.3 

1077.4 

1107.7 

707.7 

574.3 

1154.0 

1131.5 

1162.5 

744.6 

607.0 

1210.9 

1187.3 

1219.5 

732.6 

641.1 

1269.2 

1244.6 

1278.6 

821.2 

676.7 

1239.4 

1216.0 

1246.2 

801.8 

653.8 

1297.4 

1272.9 

1307.5 

838.6 

688.7 

1356.9 

1331.4 

1367.3 

877.6 

725.1 

133(3.6 

1314.4 

1351.9 

867.0 

711.9 

1397.6 

1372.5 

1411.3 

905.3 

747.6 

1453.4 

1432.0 

1437.0 

944.9 

785.0 

1465.5 

1440.4 

. 14S7.2 

953.6 

788.0 

1552.4   . 

1525.6 

1574.2 

1009.7 

341.0 

1614.9 

1567. 2 

1638.2 

1052.3 

882.9 

7  1535.9  1451.9 

9  1519.8  1531.5 

11  1704.3  ,.1612.1' 

13  :  .  .  1790.8'  .1693.9. 

3  1745.3  1653.5 

10  ;  1831.6  1735.5 
12'  ,19.19.0  1818.3 

9  1886.2  1791.1 

11  .  1973.9  1874.4 
13   -  .   2062.9  1959.1 

10  .  •       2057.4  1958.5 

13  !   '2137.4  2082.1 

15  2278.0  2168.8 


AT  SLAUGHTER 


1712.8 

1624.2 

1678.2 

1278.2 

1144.8 

1804.0 

1711.2 

1764.8 

1346.8 

1209.3 

1896.5 

1799.2 

1852.9 

1416.0 

1274.4 

1989.6 

1888.2 

1942.6 

1435.4 

1340.7 

1944. 8 

1849.5 

1893.0 

1444.3 

1297.6 

2038.4 

1938.2 

1982.6 

1513.9 

1364.0 

2133.3 

2028.9 

2074.2 

1583.8 

1431.3 

2101.5 

2002.5 

2039.0 

1554.2 

1399.0 

2196.6 

2093.5 

2130.1 

1624.1 

1466.5 

2292.3 

2185.6 

2223.2 

1595.1 

1535.0 

2289.0 

2186.9 

2215.6 

1666.3 

1521.0 

2430.3 

2321.8 

2357.0 

1790.3 

1621.6 

2528.6 

2415.9 

2450.1 

1864.7 

1694.3 
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TABL£    24.     POUNDS  BEEF  SOLD  PER  ACRE. 


COW  SIZE         MILK  LEVEL 
(lbs.)  (lbs. /day) 


10 'WEANING 

7 

332.0 

337.9 

329.6 

515.7 

•    635.2 

9 

346.7 

353.3 

344.3 

537.5 

659.2 

11 

358.3 

365.4 

355.7       ' 

554.6 

676.7 

13 

367.0 

374.6 

364.2 

567.1 

636.3 

3 

349.5 

355.2 

347.1 

540.5 

'662.6 

10 

361.4 

367.7 

356.9 

559.4 

O81.0 

12 

370.7 

377.5 

367.9 

573.3 

693.8 

9 

362.9 

369.9 

359.2 

560.2 

682.3 

11 

370.7 

378.2 

366.8 

572.0 

692.7 

U 

3 '6.  7. 

384.7 

372.4 

580.2 

599.3 

10 

332.4 

391.1 

375.2 

535.7 

709.3 

13 

'    390.1 

399./ 

382.6 

597.2 

717.7 

15 

393.1 

403.5 

3S4.S 

599.5 

-715.7 

TO  FEED LOT 


,. 

419.4 

430.2 

9 

417.7 

429.2 

11 

415.2 

427.0 

13 

411.8 

424.3 

8 

420.1 

432.1 

10 

417.3- 

430.8 

12 

415.3 

428.7 

9 

421.7, 

435.8 

11 

418.7 

•433.1 

13 

415.3 

429.6  . 

10 

427.2 

442.8 

13 

421.8 

437.8 

15 

417.2 

433.4 

TO  SLAUGHTER 

7  425.6  436.8  410.8.  537.1    .  598.4 
9  421.9  433.6  408.2  533.6.  593.7 

11  417.8  429.5  404.5  529.3  588.1 
13  413.0  425.4  400.5  525.0  532.4 

8  422.5  434.2  408.5  531.9  590.0 
10  413.8  431.3  405.8  529.1  586.0 

12  .      415.0  427.8  402.5  525.0  581.4 

9  '        422.6  435.8  404.6  532.0  591.7 
U  418.1  431.8  401.2  523.7  536.3 

13  413.7  427.5        .     396.9  524.8  581.0 

10  426.0  440.6  403.7  538.7  o01.7 

13  419.5  434.5      .       397.0  533.6  594.3 

15  414.4  429.7         .    391.6  528.6  588.5 
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TABLE    25.     POUNDS  BEEF  SOLD   PER  ACRE.      UNIFORM  WEANING  RATE. 


COW  SIZE  .MILK  LEVEL 

(lbs.)  (lbs./day) 


II  III 


AT  WEANING 

7 

338.0 

344.7 

335.3 

524.3 

646.7 

9 

348.9 

355.8 

346.3 

540.7 

663.3 

11 

358.3 

365.4 

355.7 

554.3 

676.7 

13 

366.4 

373.6 

363.7 

566.3 

687.2 

8 

356.5 

363.4 

353.7 

551.1 

675.3 

10 

364.6 

371.6 

361.3 

564.1 

686.9 

12 

371.5 

373.8 

368.7 

574.1 

695.4 

9' 

360.4 

367.0 

356.6 

556.4 

677.6 

11 

367.0 

373.3 

363.9 

566.6 

686.1 

13     • 

373.1- 

380.0 

369.4 

575.8 

693.1 

10' 

363.9 

370.2 

158.6 

559.2 

676.7 

13 

373.5 

380.0 

368.3 

574.2 

639.4 

15 

'    378.3 

384.9 

372.9 

580.3 

692.0 

AT  FFSBLOT 

420.7 

432.0 

417.9 

429.7 

415.2 

427.0 

412.2 

424.6 

421.4 

434.2 

418.1 

431.5 

415.2 

423.7 

9  421.0  434.9 

11  418.0  432.1 

13  414.9         429.2 


420.1 

434.6 

416.2 

430.9 

413.2 

427.9 

AT  SL AUGHT 

ER 

426.5 

438.2 

410.2 

538.5 

601.3 

422.1 

433.9 

407.5 

534.0 

594.7 

417.8 

429.5 

404.5 

529.3 

588.1 

413.5 

,  425.6 

401.7 

525.4 

582.1 

423.6 

435.9 

407.5 

534.2 

594.6 

419.0 

431.9 

404.7 

530.0 

588.2 

414.8 

427.3 

401.7 

526.1. 

382.2 

422.0 

435.0 

404.6 

530.8 

589.7 

417.5 

430.8 

401.8 

527.0 

583.7 

413.4 

426.8 

398.6 

522.8 

577.3 

419.5 

433.0 

401.5 

527.5 

584.9 

414.0 

427.7 

396.9 

522.6 

577.0 

410.  L 

423.8 

394.2 

513.0 

569.9 
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TABLE    26. POUNDS  TDN  PER  POUND   BEEF   SOLD. 


CCH  SIZE       -  MILK  LEVEL 
(lbs.)  (Lbs. /day) 


TO  WEANING 

7 

12.09 

12.03 

12.14 

10.85 

9.82 

9 

11.59 

11.53 

11.61 

10.41 

9.4b 

U 

11.23 

11.13 

11.22 

10.10 

9.21 

13    . 

10.96 

10.93 

10.95 

9.89 

9.06 

3 

11.50 

11.46  . 

11.50 

10.33 

9.35 

10 

11.13- 

11.09 

11.11 

9.99 

9.10 

12 

10.37 

10.33 

10.33     . 

9.77 

8.93 

9, 

11.19  ' 

11.16 

LI. 19 

10.04 

9.12 

11 

10.97 

10.93 

10.95 

9.35 

3.98 

13 

10.31 

10.77 

10.77  . 

9.72 

3.89 

10 

10.75 

10.73 

13.30 

9.69 

3.31 

13 

10.57 

10.55 

-0.53 

9.54 

3.71 

13 

10.34 

10.52 

10.55 

9.54 

0.74 

TO  FEES  LCI 

7 

10.25 

10.42 

9 

i0.30 

10.46 

11 

, 10.37 

10.52 

13 

10.46 

10.59 

3 

10.27 

10.43 

10 

10.33 

10.46 

12 

10.39 

10.52 

9 

10.25 

10.37 

11 

10.33 

10.44 

13 

10.42 

10.52 

10 

10.14 

10.23 

13 

10.27 

10.35 

L5 

10.40 

10.47 

TO   SLAUGHTER 

7 

9.75 

9.26 

8.61 

7.94' 

7.39 

9 

9.35 

9.96 

8.66 

8.00 

7.48 

11 

9.96 

10.07 

8.74 

8.10 

7.58 

13 

10.09 

10.18 

8.34 

8.20 

7.69 

8 

9.85 

9.97 

8.66 

8.01 

7.48 

10 

9.95 

10.05 

8.72 

3.08 

7.56 

12 

10.05 

10.14 

3.79 

3.16 

7.66 

9 

9.89 

9.98 

8.32 

3.14 

7.59 

11 

10.01 

10.09 

S.90 

8.23 

7.69 

13 

10.12 

10.20 

9.00 

3.34 

7.81 

10 

9.37 

9.93 

3.97 

3.25 

7.67 

13 

10.04 

10.10 

9.12 

3.40 

7.83 

15 

10.19. 

10.25 

-     9.29 

8.57    , 

.3.01 
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TABLE    27.   INDEXED  COST  PER  POUND  TON  CONSUMED. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT  « 

EANING 

(Index   1 

.000;$. 0291) 

1 

9 
11 
13 

.725 
.722 
.715 
.711 

.674 
.o63 
.656 
.649 

.746 
.739 
.729 
.722 

.897 
.887 
.887 
.893 

8 
LQ 
12 

.708 
.704 
.7  01 

.056 

.=49 
.646 

.722 
.715 
.718 

.880 
.387 
.397 

9 
11 
13 

.718 
.71% 
.715 

.6oO 
.o53 
.o46 

.732 
.725 
.718 

.914 
.924 
.935 

10 
13 
15 

.735 
.735 
.7  39 

.660 
.653 
.553 

AT 
(Index 

.746 
.739 

.742 

'EEOLOT 
1.000=3.0243) 

.962 

.979 

1.000 

9 
U 

13 

1. 000 
.996 
.988 
.984 

.319 
.811 
.802 
.798 

3 
10 
12 

.988 
.979 
.963 

.302 
.798 
.790 

9 
11 
13 

.984 
.979 
.971 

.798 
.794 
.790 

10 
13 
15 

.979 
.975 
.975 

.798 
.790 
.790 

AT  SLAUGHTER 
(Index   1.000:S.0391) 

7 
9 
11 
13 

.711 
.703 
.698 
.693 

.604 
.598 
.591 
.586 

.893 

.885 
.875 
.362 

1.000 
.992 
.985 
.982 

8 
10 
12 

.703 
.693 
.691 

.596 
.591 
.583 

.887 
.885 

.867 

1.000 
.997 
.997 

9 
11 
13 

.696 

.683 
.CS3 

.588 
.530 
.575 

.862 
.852 
.641 

.990 
.987 

.937 

10 
13 
15 

.683 
.675 
.670 

.575 
.568 
.563 

.826 
.808 
.795 

.974 
.972 
.969 
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TABLE  28.      INDEXED   COST  PER. POUND   3EET   SOLD. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


(Index 

weahi: 

1.000=$ 

.2325) 

7 

.901 

.832 

.932 

1.000 

9 

.859 

.788 

.880 

.951 

11 

.827 

.755 

.842' 

.921 

13 

.804 

.731 

.812 

.908 

8 

.839 

•    .776 

.354 

.936 

10. 

.807 

.743 

, 

.816 

.913 

12 

.784 

.713 

.78/ 

.903 

9. 

.829- 

.756 

.843       - 

.-      .946 

U  ',      • 

.309 

•      .733 

.816   ■ 

.  939 

13- : 

.793- 

'       .716' 

.795 

.936 

'.0 

..■       .312. 

.723 

.828 

.960 

U 

.798  . 

•    .710 

.504 

.962 

15 

-.803 

'■■  .709 

.306 

.582 

AT 

FEEDLOT- 

(Index 

l.000sS.24'9 

.999 

.829 

.998 

.825 

.998 

.824 

1.000 

.822 

.983 

.815 

.987 

.312 

.988 

.810 

'  .982 

.806 

.984 

.306 

.987 

■  .808 

.967 

.794 

.974  . 

.798- 

.986 

.807 

AT  SLAUGHTER 

(Index   1 

.000;$. 324 7 

.835 

.718 

925 

.336 

./17 

.922 

.838 

.726 

.920 

.841 

.717 

.918 

.834 

.715 

.925 

.836 

.713 

.929 

.83/ 

.714 

.919 

.326 

.705 

.916 

.630 

.706 

.913 

:.833 

.707 

.912 

.811 

'    .689 

.893 

.816 

.690 

.889 

.823 

.695 

.891 

.957 
9  .336  ./17     '  .922  .956 

U  .838  .726  .920  .959 

13.  .  .841  .717  .  '   .918  .968 

.965 

.970 

■     .979 


.968 
.933 
.000 
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INDEXED  COST  ?E2  POUND  BEEF   SOLD.      UNIFORM  WEANING 
SATE. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT 

WEANING 

(Index 

1.000:3.2824) 

7 

.899 

.824 

.932            1 

.000 

9 

.861 

.787 

.884 

.955 

11 

.828 

.777 

.843 

.922 

13 

.801 

.730 

.808 

.904 

3 

.842 

.769 

.358   . 

.940 

10 

.313  - 

.743 

.823 

.920 

12 

.789 

■.720 

.792 

.909 

9 

.330 

.750 

.843 

.947 

11 

.806 

.737 

.313 

.936 

13 

.734 

.716 

.786 

.927 

10 

.820 

.752 

.833 

.969 

13 

.789 

.723 

.794 

.954 

15 

.779    ■ 

.713 

.750 

.958 

(Index   1.000;5.2491) 

7 

9 

11     . 
13 

.999 

.999 

.999 

1.000 

.829 
.826 
.325 
.823 

3 
10 
12 

.988 
.990 
.990 

.815 
.813 
.813 

9 

'    11 

13 

.984 
.986 
.987 

,809 
.309 
.808 

10 
13 
15 

.980 
.984 
.990 

.806 
.807 
.812 

AT  SLAUGHTER 
(Index  1.000:5.3329) 

7 
":  -9'         ; 
11 
13 

.811 
.'814 
.817 
.820 

.696       •■      .898. 

.>.    '.698    .         .,.696 

.699               .896 

.700              .897 

.    .929 
.931    . 
.937 
.945 

8 
10 
12 

.810 
.813 
.816 

.692               .895 
.694               .902 
.695               .895 

.935 
.943 
.954 

9 
11 
13 

■.309- 
'.813 
.816 

..691               .397 
'.693  ■'           .897 
..  .694               .898 

.948  '"' 

.959 

.971 

)                       10 
13 
15 

.809 

.814 
.821 

.690               .898 
.694               .899 
.699               .905 

.968 

.983 

1.000 
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TABLE   30.      INDEXED  NET   RETURNS  PER   1000  .BROOD  COW  HERD , 
PRICE  STRUCTURE- 


CCW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT  WEANING 
(Index    L.00O-3124L0O) 

.496  .439 

.596  .532 

11  .703             .774                   .689  .blO 
13                          .-'61             .859                   .773  .672 

.696  .614 

10                          .805             .8/4                   .795  .691 

12  .891    '         .966                    .88/  .753 

9 

U  .317-  .905  .308 

13  .836  .931  .384 

10  .779  .333  .759  .     ..  .594 

13.                       .353            .972               .   .345  .635 

.365  .o!9 


.521 

.580 

.616 

.681 

.703 

.774 

.781 

.859 

.711 

.7/3 

.805 

.874 

.691 

.966 

.742 

.822 

.31/  • 

.905 

.836 

.931 

.779 

.333 

.353 

.972 

AT  FEED  LOT 
(Ir.dex   1.000-S204830) 


.632 

.790 

.  703 

.824 

.730 

.352 

.74/ 

,,.878 

.307  . 

.939 

.630 

.9/2 

.652 

1.000 

.801 

.947 

.817 

.9.71 

.630 

.991 

.  734 

.940 

.782 

.948 

.756  ' 

.926 

AT   SLAUGHTER 

.  (Index   1.000s$205960) 

7  ./09  .820  .        .558  .524 
9  .726  .845  .579  .540 

11  .740  :866  .595  .548 
13..  .750      ■  .884  .610  .550 

8  .320  .955  .642  .592 
10  .835  .9/9  .653  -500 

12  ■    ■•   .848  1.000  ..681  '  .600 

9  ...   .307  .955  .626  .557 
•  U  .815  .971  .641           ,        '  .554 

13  .321  .983  .652.  .546, 

10  ./S2  ■  .940  .607  .507 

13  .772     ■  .939  .612  .485 

15     '  .  ■■'            .741  .912  .593  .444 '■ 
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TA3LE   31.      INDEXED  NET   RETURNS  PER    1000  BROOD  COW  HERD,    LOW-HIGH 
PRICE  STRUCTURE. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT  WEANING 
(Index   1.030:3/6650) 

7  .332  .42b  .290  .198 

9  .425  .530  .393  .288 

.466  .358 

.5/0  .406 

.470  .337 

.571  .403 

.o64  .448 

.344  .360 

.623  .395 

.706  .422 


.332 

.42b 

.425 

.530 

.590 

.624 

.583 

.709 

.493 

.595 

.587 

.699 

.670 

.793 

.568 

.699 

.642 

.7  35 

.709 

.864 

.685 

.854 

.  76  5 

.357 

.787 

l.OCO 

AT 

FEEDLOT 

(Index   I 

OOOsS 166180) 

7 

.650 

.788 

9 

11 
13 

.675 
.696 
.712 

.770 

.823 
.852 
.879 

.937 

10 

.792 

.971 

12 

.813 

.999 

9 

.772 

.956 

11 

.788 

.980 

13 

.800 

1.000 

10 

.771 

.966 

13 

.770 

.975 

15 

.745 

.956 

AT 
(Index 

SLAUGHTER 
1.000:3205960) 

7 

.709 

.820 

.558 

.524 

9 

.726 

.845- 

.5/9 

.540 

11 

.740 

.866 

.595 

.548 

13       ■ 

.750 

.884 

.610 

.550 

3 

.820 

.955 

.642 

.592 

10 

.835 

.9  79 

.653 

.600 

12 

.848 

1. 000 

.681 

-bOO 

9 

.807 

.955 

.626 

.'557 

11 

.815 

.971 

.641 

.554 

13 

.321 

.983 

.b52 

.546 

10 

.732 

.940 

.607 

.507 

13 

.772 

.939 

.612 

.485 

15 

.741 

.912 

.593 

.444 
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TA3LE32.       INDEXED  NET  RETURNS  PER   1000  BROOD  COW  HERD,    HIGH-LOW 
PRICE  STRUCTURE. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT  FEED LOT 
(Index   1.0C0-S 145030) 


.613 

.779 

.63/ 

.814 

.657 

.843 

.6/2 

.3/0 

.727 

.926 

.749 

.960 

.769 

.990 

.737 

.954 

.752 

.9/9 

.764 

1.000 

.751 

.960 

.751 

.992 

.727 

.974 

AT 

WEANING 

( Index 

1000 

3124100) 

7 

.321 

.530 

.496 

.439 

9 

.616 

.681 

.596 

.532 

11 

.7  03 

.774 

.689 

.610 

13 

.781 

.359 

.773 

.672 

8 

./LI 

.773 

.59o 

.614 

10 

.505 

.S74 

.795 

.691 

12 

.891 

.966 

.887 

.753 

9 

.742 

.822 

.726 

.613 

U 

.317 

.505 

.308 

.564 

U 

.SSo 

.981 

.364 

.7  03 

10 

.7  79 

.883 

.759 

.594 

13 

.853 

.972 

.545 

.635 

15 

.369 

1.000 

.865 

.619 

AT   SLAUGHTER 
(Index   1.000i$ 129950) 

7  .616             .810  .415  .361 

9  -631            .837  .435  .373 

H  .642             .558  .450  .374 

13  -649             .878  .464  .367 

3  710            .940  .476  .358 

10  .723  .967  .431  .397 

12  .734  .990  .514  .386 

'  -719             .966  .483  .374 

11  .724  .984  .i98  .360 

13  .728  .998  .509  .341 

10  .735             .995  .507  .349 

13  .72/  1.000  .519  .317 

15  .699  .979  .506'  .271 
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INDEXED  NET  RETURNS  PER  POUND   BEEF   SOLO,    HIGH-HIGH 
PRICE  STRUCTURE. 


COM  SIZE  MILK  LEVEL 

(lbs.)   ...■'-"-    (lbs./day) 


AT  WEANISG 
(Index  1.000:42376) 


U' 
13 

.830  .732. 

10  .350  .96  7  .880  .  765 

U       '•   i-  .922  L.000    ■  .913  .7  79 


.740. 

.823 

:soi 

.886 

.84fc 

.932 

.879  ' 

;96  7 

.845 

.923 

.350 

.96  7 

.922 

L.000 

.800 

.888 

.829 

.919 

.851 

.943 

.  743 

' .  342 

.758 

.864 

.742 

.834 

.821  .a/5 

.849  .679 

•     .724  .566 

13  .758  .864  .751  .564 

13  .742  .854  .739  .329 


AT  FEEDLOT 
(Index   1.000iS.2603) 


.315 

.973 

.314 

.975 

.812 

.974 

.806 

.973 

.338 

1.000 

.835 

1.000 

.831 

.998 

.301 

.936 

.796 

.963 

.790 

.959, 

.753 

.916 

.734 

.900 

.706 

.875 

AT  SLAUGHTER 


(Index  1.000:3 

2352) 

7 

.829 

.986 

.694 

.552 

9 

.824 

.985 

.606 

.o49 

11 

.808 

.981 

.696 

.640 

13 

.310 

.977 

.695 

.626 

8 

.840 

1.000 

.705 

.651 

10 

.834 

.999 

.696 

.639 

12 

.828 

.996 

.707 

.023 

9 

.807 

.971 

.671 

.598 

11 

.798 

.966 

.671 

.580 

13 

.789 

.960 

.668 

.559 

10 

.763 

.929 

.633 

.529 

12 

.741" 

.912 

.625 

.495 

15 

.713 

.887  . 

.604 

.453 
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TABLE  34.      INDEXED  NET  RETURNS  PER.  POUND  BEEF   SOLO, 
LOW-HIGH  PRICE  STRUCTURE. 


COW  SI2E  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT  WEANING 

(Index  1. 

000:S.1253) 

7 

.551 

.709 

.484     ' 

.330 

9 

.647 

.807 

.598 

.438 

11 

.717. 

.880 

.685 

.505 

13 

.769 

.935 

.751 

.536 

S 

.690 

.332 

.656 

.470 

10 

.760 

.905 

.740 

.522 

12 

.812 

.961 

.804 

.543 

9 

.713 

.883 

.o63 

.   .456 

a 

.764 

.933 

.747 

.470 

13  . 

.798 

.972 

.795 

.475 

10 

.765 

.954 

.729 

.430 

13 

.796 

.996 

■     .782 

.428 

15 

.738 

1. 000 

.781 

.383 

(Index  1.000:5.2134) 

650 

7 

.777 

.972 

9 

.777 

.975 

11 

.775 

.975 

13 

.769 

.974 

950 

8 

.800 

.999 

10 

.       .798 

1.000 

.   !2 

.795 

.999 

1050 

9 

.773 

.976 

11 

.769 

.973 

13 

.762 

.969 

1200 

10 

.741 

.941 

13 

.723 

.927 

15 

.696 

.903 

AT  SLAUGHTER 

(Index   1.000=5.2352) 

850 

7 

.829 

.986               .694 

.652 

9 

.824 

.985               .696 

.649 

11    . 

.3o6 

.981               .696 

.640 

13 

.810 

.977   '           .695 

.626 

950 

8   '■' 

.840 

I. 000              .705 

.651 

10 

.834 

.999              .096 

.639 

12 

.828 

.996               .707 

.623 

1050 

9 

.807. 

.971               .671 

.598 

11 

.798 

.966               .571 

.580 

13 

.789 

.960              .668 

.559 

1200 

10' 

.763 

.929              .633 

.529 

12 

.741 

.912     ■          .625 

.495 

15 

.713 

.SS7               .604 

.453 
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TA8LE  35.      INDEXED  NET  RETURNS  ?ER;.PCUND   BEEF  SOU), 
HIGH-LOW  PRICE  STRUCTURE. 


COW  SIZE  MILK  LEVEL .  .'     '        ___         '  '. SYSTEM 

(lbs.)  (lba./day) 


AI  WEANING 

(Index   1 

000s?. 2376) 

7 

.  .740 

.823 

.704 

.823 

9 

.301 

.886 

.776 

.691 

LI 

.846 

.932 

.830 

.734 

13 

.679 

.967 

.370 

.756 

3 

.346 

.923 

.630 

.732 

10 

.390 

.957 

.880 

.765 

12 

.922 

1.000 

.918 

.779 

9 

.800 

.888' 

.734 

.662 

11 

.329 

.919' 

.321 

.675 

13 

.851 

.943 

.849. 

.679 

10 

.743 

.842 

.724 

.566 

13 

.755 

.3^4 

.751 

.564 

15 

.742 

.854 

.739 

.529 

AT  FEEDLOT 
(Index   1. 000 s?. 1821) 


.741 
.741 
.740 
.735 

.971 
.975 
.976 
.976 

.763 
.762 
.759 

.998 
1.000 
1.000 

.746 
.742 
.735 

.933 
.983 
.979 

.730 
.713 
.587 

.965 
.953 
.330 

AT  SLAUGHTER 
(Index   1.000=$. 1465) 

.730 
.726 
.719 
.710 

.987 
.988 
.986 
.983 

.524 
.530 
.532 
.334 

.455 
.454 
.443 
.423 

.737 
.732 

.999 

1.000 
.996 

.330 
.536 

.540 

.443 
.429 
.406 

.728 
.719 
.709 

.995 
.992 
.987 

.524 
.528 
.528 

.406 
.382 
.354 

.726 
.706 
.682 

.996 
.984 
.964 

.536 
.537 
.522 

.369 
.328 
.280 
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TABLE36.       INDEXES  NET   RETURNS  PER  ACRE,  HIGH-HICH  PRICE  STRUCTURE  . 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


855 


AT 

WEAN  I 

;c 

(lodex 

1.000 

.5106.15) 

7 

.550 

.623 

.519 

.719 

9 

.o22 

.700 

.597 

.332 

11 

.679 

.762 

.660 

.911 

13 

.722 

.311 

.709 

.960 

3 

.663 

.733 

.645 

.386 

10 

.720 

.796 

.707 

.957 

12 

.765 

.345 

.756 

1.000 

9 

.650 

.735 

.o30 

.829 

U 

.688 

.778 

.674 

.364 

13 

.713 

.312 

.70S 

.835 

10 

.636 

.737 

.608 

.742 

13 

.662 

.773 

.643 

.754 

15 

.653 

.771 

.636 

.709 

(Index   1.000:2 

7 

.791 

.969 

9 

.737 

.963 

U 

.780 

.963 

13 

.768 

.955 

3 

.315 

1.000 

10 

.807 

.997 

12 

.799 

.990 

9 

.782 

.974 

a 

.771 

.965 

13 

.759 

.953 

10 

.744 

.938 

13 

.716 

.912 

15 

.c32 

.87/ 

AT   SLAUGHTER 


(Index 

l.000;S109.66) 

7 

.315 

.984 

.303 

1.000 

9 

.802 

.974 

.799 

.991 

11 

.788 

.961 

.791 

.972 

13 

.771 

.947 

.781 

.94(3 

8 

.820 

.993 

.811 

.994 

10 

.807 

.933 

.797 

.975 

12 

.793 

.971 

.799 

.950 

9 

.7  86 

.964 

.764 

.921 

11 

.769 

.950 

.756 

.894 

13 

.752 

.934 

.745. 

.862 

10 

.746 

.928 

.711 

.330 

13 

.713 

.898 

.690 

.779 

15 

.67  7 

.863 

.658 

.717 
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TABLE37.       INDEXED  NET   RETURNS  PES  ACRE,   UNIFORM  LEANING  RATE, 
HIGH-HIGH  PRICE  STRUCTURE. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT 

MEANING 

(Index   1 

000 

:5104.34) 

7 

.551 

.632 

.517 

.713 

9 

.625 

.708 

.599 

.832 

U 

.691 

.775 

.672 

.927 

13 

.749 

.835 

.735 

l.OCO 

8 

.653 

.7  36 

.532 

.862 

10 

.;n 

.777 

.697 

.939 

12 

•-.  765 

.350 

.755   ■ 

.996 

9. 

.668 

.750 

.649 

.356 

11. 

.719 

.802 

.706 

.911 

13 

.767 

.351. 

.753 

.961 

10 

.6/5 

.753 

.654 

.    .813 

13 

.746 

.828 

.731 

.892 

15       .- 

.779 

.361 

.767 

.915 

.      AT  FEEDLOT 
(Index   1.000:5110.46) 


.790 

.972 

.792 

.978 

.794 

.980 

.794 

.964 

.805 

.995 

.804' 

.997 

.304 

.998  . 

.304 

1.000 

.803 

I.  000 

.802 

1.000 

.798 

.994 

.79b 

.994 

.790 

.987 

AT 

SLAUGHTER 

(Index 

I. 000:3107. 33) 

.818 

.992 

.801 

1.000 

.811 

'  .987 

.806 

1.000 

.805 

.981 

.807 

.992 

.797 

.977 

.810 

.981 

.816 

.995 

.302 

.985 

.807 

.989 

.805 

.974 

.801 

.983 

.806 

.957 

.310 

.991 

.789 

.950 

.801 

.985 

.  790 

.934 

.794 

.978 

.790 

.916 

.796 

.979 

.768 

.397 

.736 

.9/0 

-.770 

.877 

.775 

'      .959 

.763 

.851 
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TABLE    38.     INDEXED   NET  RETURNS  PER  ACRE,    LOW-HIGH  PRICE  STRUCTURE. 


COW  SIZE  MILK  LEVEL 

(lbs.)  (lbs. /day) 


AT 

WEANING 

(Index 

1.000.$50.57) 

7 

.454 

.594 

.395 

.421 

9 

.556 

.706 

.510 

.583 

11 

.63.' 

.797 

.604 

.694 

13 

.699 

.868 

.678 

.752 

8 

.597 

.732 

.  564 

.630 

10 

.680 

.825 

.658 

.723 

12 

.746 

.899 

.733 

.771 

9 

.646 

.310 

.612 

.632 

11 

.7  01 

.874 

.6  79 

.666 

13 

.745 

.926  . 

.733 

.683 

10 

.725 

.924 

.678 

.624 

13 

.770 

.987 

.741 

.633 

15 

.767 

1.000 

.744 

.569 

AT  FEED  LOT 
(Index   1.C00.S92.12) 


.755 

.963 

.  .'51    ■ 

.969 

•  '45, 

.964 

.734 

.957 

.77? 

I.  000 

.772; 

.99S 

.764' 

.992 

.755  ' 

.985 

.745 

■    .976 

.7  33 

.965 

.734 

.966 

.706 

.940 

.673 

.907 

AT  SLAUGHTER 
(Index   1.000»S109.6o) 


7  .S15  .984  .303  1.000 

9  .802  .974  .799  .991 

11  .738  .961  .791  .972 
13  .771  .947  .781  .946 

3  .820  .993  .Sll  .994 

10  .607  .983  .797   '  .975 

12  .793       •      .971  .799  .950 

9  .78o  .964  .764  .921 

U  .769  .950  .756  .894 

13  ./52  .934  .745  .862 

10  .  74o  .923  .711  .330 

13  .713  .898  .690  .7  79 

15  .677     .         .863  .656  .717 


■121 


TABLE   39.      INDEXED  NET  RETURNS  PER  ACRE,    HIGH-LOW  PRICE  STRUCTURE. 


COW  SIZE    .        MILK  LEVEL 
(lbs.)  (lbs. /day) 


AT  WEANING 

(Index  1.000 

:S106.15)  • 

7 

550 

.623 

.519 

.719 

9 

622 

.7  00 

.597 

.832 

11 

679 

./22 

.660 

.911 

13 

722   ' 

.811 

.709 

.960 

8 

663 

..'33 

.645 

.836 

10 

.'20 

.796 

.  /07 

.957 

12 

/65 

.545 

.  lia 

1.000 

9 

650 

.735 

.630 

.629 

11 

538 

.7/3 

.6  74 

.364 

13 

713 

.312 

.705 

.835 

10 

s3o 

.73/ 

.608       ' 

.  742 

13 

662 

.773 

.643 

.754 

15 

653 

.7/1 

.536 

.709 

AT  FEEDLCT 
(Index  1.000:578.53) 


721 

.968 

718  ■ 

.9/0 

712 

.966 

701 

.960 

744 

1.000 

738 

.999 

731 

.994 

730 

.995 

720 

.987 

708 

.976 

.'23 

.992 

697 

.968 

665 

.935 

AT 

SLAUGHTER 

.•"  (Index 

1.000=S70.22) 

740 

.993 

.74/ 

.699 

727 

.985 

./47 

.592 

713 

.972 

.741 

.8/1 

/oo 

.959 

.735 

.841 

742 

1.000 

.754 

.864 

729 

.992 

.739 

.863 

716 

.981 

.  749 

.831 

728 

.984 

.726 

.825 

711 

.980 

.722 

.790 

694 

.964 

.712 

.751 

723 

.995 

.706 

.  7V7 

691 

.9o  7 

.o9l 

.697 

658 

.935 

.662 

.627 
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3UDGST:      OVERHEAD   AND   FIXED  EXPENSES  FOR  1000  8ROCD  COW 
OPERATION . 


Foreman  310,000 

Herdsman   ■■■•  8,000 

Part-time  Labor  5,000 

Insurance  3,000 

,  Taxes                  '.'.',.••  5,000 

Utilities   and  Telephone  1,500 

Accounting  and  Legal  Fees  1,500 

.Transportation4  .4,500 

Supplies   and  Hardvard:  1,500 

Depreciation  and  Repairs3  '  :      5.000 


S45.000 


a  30,000  Biles  at  15c/cila 
For  buildings  and  fences 


APPENDIX  B 


CO*  EFFICIENCY, ESTI-ATOR 


*  •   THE  FOLLOWING  ARE  CONSTANTS  AND  TABLES   • 

*  *  LSE'J  IN  T«E  INITIAL  RUN  « 

C  oCT»Co  =  I;)0  OCT  MATURE  COW  •EIGHT 

C  MC»=!-T*7  MANURE  CO*  HEIGHT  (LBS) 

T  .^7=0/1.07/1. 09/1. 10/1. 00/0.95/0.96/0. 97/0.93/0. 99/1. 00/ 1.02/1.04/0. 00 

*  »,rT=  WEIGHT  FACTOR  TABLE 

c  rw«r"3=o.i  co*  adg  (lbsi 

r    n-vc.y-12  DAILY  milk  YIELD.  FIPST  MONTH  (LBS) 

T  "YFTrl.OOO/C.noO/i).  000/0.  000/1.  00/C.97/0.92/0.a4/0.78/G.73/0.69/0.65/0 

*  .'o/n.oa/o. co/o. oo/o. oo 

*  "v^Tr  milk  yield  factor  table 

C  AFC0*=1.4  ACTIVITY  FACTO*.  CO* 

C  opth.t=65  BIRTH  WEIGHT  OF  CALF  (LBS) 

T  CO«FCTT=0/5/5/7/7/7/5/6/4/3. 5/3. 5/3/5 

»  Cn«Ff;TT=  CCw  FEED  QUALITY  INOEX  TABLE 

T  -OTA<;s8000a/10/ll/,l 2/ 1/2/3/-./5/6/7/S/9/1 o/l  1/12/1/2/3/4/5/6/7/8/9/1 0/1 

X  l/12/l/2/3/4/S/6/7/£</9 

*  vfiTc  =  =        MONTH  TABLE  (TO  SYNCHRONIZE  TIME  BY  MONTHS) 

T  C  ADGTrO.  0/0.  00 /O.uO/l.  "9 /l.e9/l.l?9/ 1.89/1.  £9/1.  39/1.89/ 1.69/1.  0  0/1. 50/ 

X  ?. 07/5. 0  7/2.0 7 /i. 07/2. 0  7/2. 0  7/2. 07/2. 07/2. 07/2. 07/2. 07/2. 07/2. 07/2. 07 

X  /O/O/0/.V0/0/U/G/UQ/0 

°  CADGT=  TABLE  OF  CALF  AVERAGE  DAILY  GAIN 

T  FlT  =  3/0/')/0/l/l/l/l/l 

*  rlT=  FACTO*  1  TABLE 

C  C|_»-t  =  1*0.0  SLAUGHTER  WEIGHT 

T  C-«wTAB  =  0/0/C/01/0/0/C/0/0 

*  CBwTA=  CALF  BI^TH  «EIGHT  TABLE  (INITIATES  CALF  BIRTH) 
C  FLTAir-sn 

C  ^ii!  A(-Fs5  WEANING  AGE  (MONTHS) 

C  P4F=1.4  PASTURE  ACTIVITY  FACTOR  FOB  CALVES 

C  FlAF=i.i  FEEDLOT  ACTIVITY  FACTOP 

C  F|.F1I  =  9  FEEOLOT  FEED  OualITy  INDEX 

T  •STCFOIT=0/7/t/?/7/7/*/p,/6/5/5/5/7 

*  >TCFniT=  STACKER  FEED  QUALITY  INDEX  TASLE 

T  CC  =  7C7=..0000/.Cl/.Cl/.Oi/.01/.01/.01/.01/.01/.01/.01/.01/.01 

»  CCPTCT=  CO*-CALF  PASTURE  TON  COST  TABLE 

T  CCS TCT=0/. 039/. 0  39/. 039/. 0  3 9/. 0  39/. 0  39/. 039/. 039/. 039/. 0  39/. 039/. 039 

»  CCSTCTr  COw-CALF  SUPPLEMENT  TON  COST  TABLE 

T  Al  i"TiP  =  0/0/0.o/0. 9/1 . 0/1. 1/1. 2/1. 2/1. 0/0. 9/0. 4/0. 0/0.0 

*  li!>/T4u:  TASi.E.  OF  AVAILABLE  ANIMAL  UNIT  MONTHS  OF  GRAZING 
C  TONOAijws-ioO      TDn/Aijm  In  L3S  (1000«  COW.  lie  MlLK/D,3S0»  CALF) 

T  =SRTAa= 0/1. 30/ 1.30/ 1.30/ 1.3 0/1. 30/ 1.30/ 1.30/ 1.30/ 1.30/1. 30/ 1.30/ 1.30 

C  ACwCi'G.ll  ANNUAL  CO*  MAINTENANCE  COSTS  <i/YR) 

T  CSTFT £5=^/. 031 3/. 03 13/. 02 13/. 03 13/. 03 13/. 0295/. 0205/. 0205/. 0205/. 0390/ 

x  .0390/. 0313 

«  C5TFT«?=  COST  OF  STOCKER  FEED  TABLE 

T  CFRTAB  =  0  0  0  0/.  0  6  9/.  On1-./.  069/.  069/.  099/.  069 /.Ob  9/.  069/.  069/.  069/.  069/.  06 

«  PFTTASir  COST  OF  FEEDLOT  RATION  TABLE 

C  CLFMC  =  0.*<i  CALF  MAINTENANCE  COSTS  (S/MONTH) 

C  Fli     ■'■  CALF  FEEDING  SYSTEM  (PASTURED. FDLT  =  1 ) 

C  d=o  CALF  FEEDING  SYSTEM  (PASTURE=1 .FDLT=0 ) 

T  roT4?=.=J0/.=:.n/.50/.5u/.50/.50/.5'l/.30/.50/.50/.50/.50/.50/.50 

*  C^TA^r  CALF  PRICE  TABLt 
T  CFlTAo  =  0.'0/0/a/0/0/0/0/0/0/(j/0/0  STOCKER  FACTOR 
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^OTF  '♦•o»SECTO"    »•••• 

hTir=-  r-FTEf-ilNATION    OF    COw    ENERGY    REQUIREMENTS 

a' Cn*«T>'.><  =  cri'v;i7.-.*.u7-T  COW    WEIGHT     (KG) 

l    cn»«T.x  =  (PCT>'C»J.01*"'C**CCG.*:*WTFAC.K*.Ol    CO*    WEIGHT 

«  DfTtffw:  .  PCT  MATURE  COW  WEIGHT 

»  ...r.=  '  MATURE  CO*  «EIGhT  (LHS) 

A'  wTFtC.^=TA3-L  ffflFT.TIwE.".. 0.13.1  )  WEIGHT  FACTOR 

«  jc-t=  «EIGhT  FACTOR  TArJLE 

u  Cr.G'.<=CCG.J«0T»(CwtDC-*3C.»17i  CUMULATIVE  COW  GAIN  (LBS) 

*  t>AP>.=  CO«  ADG  (LBS) 

a  MY,»rni.yF,i.k,Y.-:c,K   ,  milk  YIELD  (LBS/DAY) 

e  nivFi«=                            •  DAILY  MILK  YIELD,  FIRST  MONTH  (LBS) 

A  MvFAC.'sTArj-LIVYFT. TImF. K'.O. 16.1)   milk  YIELD  FACTOR 

«  -vPT:  »!L<  YIELD  FACTOR  TABLE 

a  mf«C',«.*  =lFCnw«.O70»ExP  cy*.K)  NE  .  COW  MAINTENANCE 

A  wB-.<-;i.7c,»1.0fiN(C0wWTK.K)  METABOLIC  BODY  WEIGHT 

*  srro.r    "  ACTIVITY  FACTOR.  COW 

a  Tnvr'-MK.<=(N-MCO*.K"CO.£FM.M  /3.6155   TON  FOR  COW  MAINTENANCE  (KG/DAY) 

o  THNr..ML.«=T['-,JC-i'-h.K«2.'0At  TON  FOR  COw  MAINTENANCE  (LBS/DAY) 

A  fr.AFFM.SsTAiiL-tEFM.CCwFCll.K.O.ll.l)   (  1/EFF ICIENCY  FOR  MAINTENANCE.  COW 

T  "»  =  n/,.iwi  ,5l/i.0'./1.76/l.  72/1.67/1.62/1.57/1.52/1.  49/0 

a  CC«F0l.K=T4ir-iL  (COwFOIT  .MONTH.*.  0,12.1) 

o  ,-,-m.f-tt=  CC*  FEED  QUALITY  INDEX  TABLE 

I.     T.\T-  ,<=TAH^L  ("OTAft.  T  IME.K.O.  3s«  1  ) 

*  ••r.TA'S*  vc^Th  TABLE  (TO  SYNCHRONIZE  TIME  8Y  MONTHS)  ^>Tki 
A  -vFr.Cr  ,.*  =  (. n5ert3*C  WACO*. 4536-0. I265»NEGCwl.O»N£GCw2.K  NE.  COW  GAIN 
A  MEC-Ci-  '  .«=?<»  (  ?«LOG\  (CwADG*.4536)  ) 

A.  TrtNC*P<?«=(NFGc'pJ(*<»C'OwEFG,iO  /3.615S  TON  FOR  COW  GAIN  (KG/DAY) 

i  T0f.C«r-L.<-TnvC*PK.K»2.2ii»*        TON  FOR  COW  GAIN  (LBS/DAY) 

A  Cr.,,F>r..*  =  TA  =  LE(EFo.CC*FgI.K. 0.11.1  )   ( 1 /EFF  ICIENCY  FOR  CO*  GAIN) 

T  ?f?s0/a.?;/4.  44/3.  34/3.  "6/3.  13/3.  00/2.  60/2.  40/2.  22/2.  08/0  (1/EFF  fc>AIN> 

i  rn».»l  ■.p.k  =  "<y.k»mi  <TQN»COwEM*.r      TON  FOR  MIL*  RRODUCTIOn  (LBS/DAY) 

«  ro-.FMP.?  =  7»MLF(EMt>.CC'*Fa:.K,i.  11.1)  COW  EFFICIENCY  OF  MILK  production 

T  rCa=  -./■?.*.  7  /2.  36/2,  2o/2.  1  7  /2.  0  6/2.  0  0/1.  93/ 1.67/1.  SO/  1.74/0 

C  BKTr".1*"  LBS    TDN/LB    "ILK 

A  n*nMrn-,.<'itD'"C«Ml  .K*TnKC«t'L.K*TPNML"'.P.K    DAILY    TON    PER    COW     (LBS) 

a  wTONCOw.'«  =  C.T.ONCC*.K»20.4l7  _       mONthLY    TON    PER    COW     (LBS) 

£r>T=  "ri-TFCMlNATION    OF    CAL.F/STEER    ENERGY    REQUIREMENTS 

L    CfF.T.KrCL^iT.C.nT*  (Cr  AD3K  .  Ji<*30  .  4  1  7»2  .  2046)     CALF    WEIGHT     (LBS) 

N  '"LFwTs'.RTHwf. 

»    M%..;S  FIRTH  WEIGHT  OF  CALF  (LBS) 

<*  CADGTr  ,-JABLE  OF  CALF  AVERAGE  DAILY  GAIN 
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p  Cr  iOI- .<L  =  T''3-L'CaOjT.',Ir?.s. 0.36. 1)«F2.K<>. 4536*. 001  CALF  AOG 
.  A  C».LF*T.«=CLF  JT.*»F1  .x»F2.k.,101   CALF  WEIGHT  (L^i) 
1  •l..«Tsa"t(r  lT,TI.V(i.K.O.-3.  W       FACTOR  1 

*  C'-T=  FACTOR  1  TAdLE 
A  -?.<=ruI=('.l.CLr«T.K.cL,T)        FACTOR  2 

'■»  r?T  =  FACTOR  2  TAdlE 

*  CL»T=  SLAUGHTER  «EIGHT 
A  CLFiT'.<=C4LF«r. ■<■•>.»;?*            CALF  WEIGHT  (KG) 

A  CLr  AC">.i»=CF  AnGK.jft«2.20ft*)»Fl.K»F2.K  CALF  AOG  (LSI  (PPINT  ONLY) 
A  i*MW.<  =  T.,.-i-L(CS.TA3,TlMi-;.<,rt.-i.l)9H9rH»T  CALF'dlwTn  HEIGHT 
.»  Cv.TAr  CALr  -tIpTh  ..EIGHT  TABLE  (INITIATES  CALF  BIRTH) 

A  CALF-»r7T..<=CAi_F,T.«*C'v.*.*  CALF  HEIGHT*. '(L3S) 

A  VE«CALF.<=AFClLlr..<''.07neEXP(C»SW.<)  N£  ,  CALe  MAINTENANCE 
A'  <><»*. K  =  i).7^»LO'r-N(CLF-»TK.K)         CALF  METABOLIC  *OOY  WEIGHT 
1  AFCALF.isCLI^lCAF.FLAF.F  AL=  .  K  .  T  I  ME  .  K  I  »F  1  .K*F2  .K  CALF  ACTIVITY  FACTOR 
a  c-  AG.K^LTAGE"  U2-*N  AGET-.l      FEEOLOT  AGE 

*  ^LTAC--:=  FEEOLOT  AGE  (MONTHS) 

*  ■«!*•  A(;Fs  *EANIN'i  AGE  (MONTHS) 

*  fAF=  PASTURE  ACTIVITY  FACTOR  FOR  CALVES 

*  FLlf!  FEEiSLOT  ACTIVITY  FACTOR 

a  T0nCL«*.i<=(»:F-CALF.<^CAlFEF.-.«:)/3.6155  TON  FCR  CALF  MAINTENANCE  (KG/O) 
a  TONCL-'L. Ka'D'-CL.'*. K*2.?04t>  '       TON  FOR  CALF  MAINTENANCE  (L8S/0AY) 
A  riLF-Fv.<  =  TJrLc(E?>'«CiLc"F.J[.<, 0,11,1)  CALF  EFFICIENCY  FQR  MAINTENANCE 
a  CALFFOI.<  =  CLIJ(RFLF'JI.«  •FLFUI.r_Au.K.TIME.K)«Fl.K»F2.K  CALF  FO  INOEX 

*  cL""'"<t=  FEEOLOT  FEES  QUALITY  INDEX 
»  -eLF'--I.<  =  CLl°(,'L'<raI,STCFQI.K.My.K,l)  PP£FEE0lOT  Fiji 

C  "L<c'"I  =  lil  MILK  FEED  QUALITY  INDEX 

4  STCF'-T.<  =  TAriw._,sTC=''1IT.MONTH.K.0.l2.l)  STOCKER  CA'_F  FEED  DUALITY  INOEX 

*  «TCF-?TT5  STOCKER  F£EO  QUALITY  INOEX  TA6LE 

1  MEf:ClLF.<=(.OT?72»Cr3r,viK.oK.0.00fia2»NEGCLFl.i<)«NEGCLF2.K  NE.  CALF  GAIN 

a  v,=  -.CLc  !•■<  =  ?>  a  (?«lOL:MCFaugk.  OK  )  ) 

A  »iFGCLc;=.-<=E*p  (»f;JC.<! 

a  ■Ji«C.'  =  '!.T^»L'j^N(CLc,T''.K)  -FTASOLIC  900Y  «T-CALF 

a  THf,r'. !•;<.. iiiN^.JCaLr  .^"CaLcEF!3,.<) /3.hl55  TDN  FCP  CALF  GAIN  (KG/DAY) 

a  tovCL^L.KsTOvCLGk  .«*.?. 2'J*o         TON  FOR  CalF'GAIn  (L3S/0AY) 

a  CiLFr-'-^rTA^L--;  (E-^.CaLrF."  I.«  .0,' l.U   1/EFFICIE\CY  FOR  CALF  GAIN 

i    Tri,v»TL*..<-«».<««UKTON  TON  FROM  milk  (LoS) 

a  "TONCLF  ••<sTL!»;CLML.<»fONCL3L.K     DAILY  TON  PER  CALF  (L9SV 

a  MTr>C:_-.<  =  :">T0.\CLF  ,.<»30.*17        monthly  TON  PER  CALF  (L3S) 

••07?  »»->»s=:cro°  C*°»«, 

^^-  CALCULATION  OF  EFFICIENCY  OF  P,EEF  PRODUCTION 

■\')TF         OETEP^INATIov  Or  :NuT=IENT  EFFICIENCY  OF  -3EEF  PRODUCTION 

L  *'TCNPM,n3CTDNOk.j.0T»(MMT0fi.JK)   CUMULATIVE  TON-PRIOR  MONTH 

«  -ivT'-in  ..<L=N-T'jMCC>..<-'«TOf!CLF,K-TONMlLK.K»30.4l7  NET  MONTHLY  TOM 

N  .^Tij.NOvsn.l 

a  ^iixT,:'-.<=CTO^j'=<».k»«'TCmCO*.<*«'TDNCLF.;<-TOnmIL'<.K'»30.417   CUMUL  TON 

a  C;i"LTn«..<=c:j''TCN."-'F?.*  CUMULATIVE  TON  (LBS) 

a  Mf2o.*:CiLF,-T..-</CUvTC'>!..«  NUTRIENT  EFFICIENCY  OF  9EEF  PRODUCTION 

wOTF        OFTE^»lNATICM  Or  FEED  AND  MAINTENANCE  COST  FOP  CO»  ANO  NURSING  CALF 

':OT? 

a  0CPTC.<  =  Ta~lE(CCpTCT.."'1NTh.k. 0.12.1)   COW/CALF  PASTURE  TDN  COST  (S/LB  TON) 

*  CC-TCT=  C1X-CALF  PASTURE  TON  COST  TAdLE 

a  CCSTC.\  =  TA-;LElCCSTCT,«!riTH.K, 0.12.1)  COw/CALF  SUPPLEMENT  TON  COST  ($/LB  TON) 

»  CCSTCT=  COa-CALF  SUPPLEMENT  TON  COST  TAHLE 

a  ""FTTrv..<  =  (MTn,\CC'W.K,vTDMCLF.K-TON»lLK.K»30.4l7)<»F3.K  NET  COw/CALF  TDN  (L3S) 

a  eiiOBL.i<3(,vETTO\.K.AV?TON.K)  *F3.k   SURRLEmFnTAi  FEED  (LSS) 

a  AveTiW<sevAit».K»TnNCAi.'"»P<>R.«    AVAILABLE  PASTURE  TON  PER  AU  (L9S/.MO) 

a  AuAi.i».*  =  TsrL- (au»tab. monTh. K.  0,12,1)  AVAILABLE  AU  MONTHS  OF  GRAZING  PER  ACRE 

o  AijMTf.as  TAitLE  OF  AVAILARLE  ANIMAL  UNIT  MONTHS  OF  GRAZING 

*  »nNOii.i«=         tQN/aijm  IN  L9S  11000"  COW.  11«  milk/0.  3S0*  CALF) 

a  °SJ.<=Ta.-!LE(3S«TAn.MCNTr!.K, 0.12,1)   PASTURF  STOCKING  PATE  (AChFS/AU) 

*  =«?*-=  PASTURE  STOCKING  RATE  TA8LE 

a  CS'S-L.:*'=CLtD(CCSTL.*.O.SUPPL.K.O)   COST  OF  SUPPLEMENT  (S/L5  TON) 

5  *PLi:ST.«sC.«T«PL.K»SL'PHL.K*F3.K    SUPPLEMENT  COST  (S/MO) 

A  CCFC."i(JT0»!C.<*CCPTC.K'3PLCST.K)«F3.K   COW/CALF  FEED  COSTS  (S/MO) 

a  PTOMC.s=v.LIc  (NETTDN.<.fJSTTUNC.K,AVPTnN.K.N£TTDN.K)»F3.K  PASTURE  TON  CHARGED-L8 

a  .PSTTCNC.'<=:-iE"TCN.-<-5L;P>»L.K»F3.K   PASTURE  TON  CONSUMED  (L3S/M0) 

a  °T0MC=T.--  =  CTn\C.\-->CC  =  TC.(<»F3.K    PASTURN  TON  COSTS  (S/MO)  ■ 

a  OCF><C.x:=CCFC.*-C*C.K<»F3..<.        COW/CALF  FEED  AND  MAINTENANCE  COST  (S/MO) 

a  C'C.'a;a^-<C/12)  »Fj.K  COW  MAINTENANCE  COSTS  (S/MO) 

»  iCvfi  ANNUAL  COW  MAINTENANCE  COSTS  (S/YR) 

^0TF  0£TE-«l!\ATICN  Or  F£EO  AND  MAINTENANCE  COSTS  OF  CALF 

•%'0TF  FROM  w£ANlN6  TO  SLAIJuHTErl 

*'OTF 

a  CSTF.KzTAaLElCSTFTAR. MONTH. K»0. 12.1)   COST  OF  STOCKER  FEE0.IS/L3  TON) 

*  C^TFT/>,c=         COST  OF  STOCKER  FEED  TA8LE   - 

A  Opr.<sTa3mL(CF=TA3,CAlFw»T.k, 000,1300, 100)  CCST  FEECLOT   RATION  (S/LB  TON) 

*  Zllri'la    .  casT  0F    FEEDLOT  RATION  TABLE 

A  CFC.«=CLI3(C<:r.-.K.CF5.K.r_Ali.K,TIM£.K)»F4.K<»F2.K»MTDNCLF.K  CALF  FEED 
^^7F  COSTS  (S/MONTH) 

a  CfvC.<=CFC.k.CLFmC»F2.k»F4.k«FI.K  CALF  FEED  4  MAINTENANCE  COSTS  (S/MO) 

t  £l    t-l  r  CfiLF  MAINTENANCE  COSTS  (WMONTH) 

A  CaLF«C<=CLcmC»F2.K«=4.k»FI.K     CALF  MAINTENANCE  COSTS  (S/MO) 

>  c3..<  =  CLr?<  1.P,C0W»T.<.1)  FACTOR  3 

a  -4.r».  =  CLI-3(C.=,,COW»T.,-c.l  )  FACTOR  4 

*  F=    ._  CALF  FEEDING  SYSTEM  (PASTURE  =  0  ,FDLT  =  1 ) 
J  *=  CALF  FEEDING  SYSTEM  (PASTURE=1 ,FOLT=0 ) 

NOTE  CiLCULaTICN  OF  COST  EFFICIENCY  OF  3EEF  °ROOUCTION 

L  CiJMC  =  «.K  =  CUMC  =  v.j.OT»(CCF*C.j.CFMC.J)  CUMULATIVE  FEED  COSTS-PRIOR  MONTH 
n  CI!MC  =  m  =  0 

A  CUMCCST.K=(Ci.iMCPM.K*CCFyC.K*CFMC.K)»F2.K  CUMULATIVE  FEED  COSTS  (S) 

A  CERP.*=(Cli'-<COST.K»Fl.K)/(CALF«GT.K».001)  COST  EFFIC  OF  9EEF  PROO  ($/L9) 

4  C=Pf,.K-=;Cr,-'C.K)  /(  ,001«CLr  AOG.K»30  .4  1  7)   COST  PER  L3  GAIN 

A  CLco  =  C..<  =  TA^-'L  (CKTaa.CALF«GT.K,0,1300,10O)»F2.K  CALF  PRICE  (S/L6) 

*  C=T«-3  CALF  PRICE  TAdLE 

A  rLF'/»L.*=CLF  =  PC.l<»CALF>iGT.K       CALF  VALUE  (S/CALF) 
A  PROFIT.<aCLFvAL.n-CU»COST.K 


R  MONTH 


CPAST^^.<=(C,J''TL^.<-CSUPTON.K)  «F3.K  CUMULATIVE  PASTURE  TON 
C<=UOTn.g.<  =  cSTOS^M..<.»SJ?-J..<  '  CUMULATIVE  SUPPLEMENT  TON 
CST0N3m.k=CSTON>--m.j.ct<»(3UPTCn.JK)  CUMULATIVE  SUPPL  TDN,  PPIO 

«L,0TC-v.i<,L  =  mSI.'0'5,i<  MONTHLY  SUPPLEMENT  TON 

■!'Je»C.J.*=CLtP(l,n.5U  =  CL.<.0)       SUPPLEMENT  ADJUSTMENT  FACTOR  (1  OR  0) 
M«UP=.<a;i.,JA7j..n«5usCL.K»F3.<     MONTHLY  SUPPLEMENT 

"JP^-'Cl. 'STABLE  (SFlTArJ, MONTH. K.O, 12,1  )  S'J°°LEmENT  FACTOR  (BY  MONTHS) 
"TCC'r<E=  SUPPLEMENT  FACTOR  TAtiLE  (8Y  MONTHS 

l=CCi  SUPPLEMENT  FED 

0=NC  SUPPLEMENT  FFQ 
«TKTPM..<=sTKTPv.j.OT»(STKSTu.\.jK)  STOCKER  TON,  PRIOR  MONTH 
STKSTr>N.<L3MSTKSUu.K»MT0(»CLF.«    MONTHLY  STOCKER  SUPPLEMENT 
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t!=.<=ST<T-M.K.»srK,5UP.K      CUMULATIVE  ST0Ci<ER  SUPPLEMENT  (L3S  TON)  ■ 
i}=.<sCLl;><SL''FACl.i<.O.r  a(j.k.TIm£.K)«F4.k»P1.K  MONTHLY  STOCKED  SUPPL 

|»0;-.T«lil.i)| 

)CO«*T(0.  I)  .C0dFf.it  <0.1>  «»Y(1.  2) 

!  TPN<*LK°(0«2)  •  TCNC«ML(J.2)  .TDNCSGL < 0 .2) 

iCLFaLT.  (0.2)  .CALFr-'H  (Q.l)  .AFCALF(O.l) 

)  CALF  w^T  (  0.  1)  .TCnCL.'L  (0.2)  •  T0NCL3L  (  0  .2)  ■ 

I  vT0hCO^.vTC!NCLs.CtJS«i.TaN  (0.0) 

)\E-P(0.a)  .SJI.C;T(0.2)  .CmC<0.2) 

1  \t"TTriM  (i) .  1 )  ,  AjPTiV.  (0.1)  .  SUP°L  (0.1) 

1  ivAt.iM  (■■).;>!  .PTOnCIO.  1)  .PT0NCSTI0.2) 

OirSiiPT.TNdl.-'))  .CP AS  TON (0.0)  »CST«SUP<0.0) 
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?)CU»CP".CU"CGST.CALFvC(0«2) 
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A) CL-=*C l J. j)  .CLr VAl.PhCFIT 


*  »   DEFINITION  OF  CERTAIN  MtMMCS  USED     » 
»  •    *  IN  PPINTOUT  .  » 

MOTE  1  000  COw-CalF  PROFITABILITY  AND-  EFFICIENCY  SIMULATOR 

:.!PTC  ♦  000  ___   — ___   _„ 

nqt~  -  ooo   rrrn5rrcTTON~=A-'A»iiTtri^~ANiT"N07RUiEMr   c\3n3^mp"TTo"n 

«  Tf^E!   INITIAL  OCT-YP1  NOV-.YR1  DEC-YP1  JAN-YR1  F£d-YR1  MAP-YR1  MAY- 

*  TJV1T7   JUL-V"1  aij«-y=1  AUG-Y51  s£p-vqi  OCT-YPi?  NOV-YP2  0EC-Y92  JAN- 

»   TTviTT    •Ji^-Vv}? 

vOTE    -    001    FOP  COW1 

vfltf    ♦    001  _ 

o    C1»'*T,         n  «~IG«T     (LSS) 

»<•¥■■  vIL*    YIELD     (L63/DAY) 

*  CO*FOT  =t£0    QUALITY     INP.E*     (1-10) 

»    yo,v,(;..^|_  JAILY     TON    FOP:  "MAINTENANCE     (L3S/0AY) 

.  »     TONCL-L  GAIN     (L^S/OAY) 

"    -» --  MtLK    PPOD     (LBS/04Y) 

TOM    C*Ae«"tO    3Y    COw       DURING    MONTH     (L3S) 


■YR1    JUN-YRl 
■YR2    FEB-YR2 


-..pT  = 


00  1    eO=>    C»LF 
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"?AtN       (l.iS/CAY) 

AC  I IV  I TY    -ACTOP 

-EED    CiLALl'Y     INOE*     (1-10) 

OILY    TON    fqr:    MAINTENANCE     ;L3S/DAY) 

GaIn    (L-JS/CAY) 
TON    CONSUMED    BY    CALF    DUPING    MONTH     (L^S) 
CO-CiLF    PAlP 

~£T    C0'«-C^T"    TON    FOu    MONTH     (L8S) 

TOTAL    TON    CONSUMED    TO    OATE     (L3S) 

CALF    v»£I-"HT    /    TOTAL    TON 
TC     -     0  0  0 

TP    -    000    DETERMINATION    OF    COSTS    anO    RETURNS 

TI»F;         INITIAL    OCT-**!     NOV-YH1     OEC-YP1     JAN-YP1     FE3-YRI     KAP-YS1     MAY- 
TT"Ef      jUL-YJl    AtjS-YSi    AuG-YPl    SEP-YP1    OCT-YR2    NCV-YR2    OEC-YP2    JAN- 
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»    SVAU" 

*  iv=ti:n 

»  >:?TTr>i 

*  ofONC 
'»  "UP"!. 
»  =TCNC"=T 
»  «LCST 

*  -vC 
»  OOF-'C 


001  COW-CALF  OdEPaTION  CONSUMPTION... 4N0... C.OST.S 

0  01  '  . . 

o UT'siGN'Tri'S  aT5 ICA'oL""55a7Tn?; 

N  SASTUPE  TON  AVAILABLE  (LBS) 

N         NET  TON  PEOUIPEO  (LeS) 

PASTURE  TON  CONSUMED  (LdS) 

SL-OPLE^ENT  NECESSARY  (LBS  TON! 

PASTUPF  COSTS  C.iAPGEO  (5) 

«UPP'_c»E»!T  COSTS  («) 

CT'-"EP  COSTS  (S) 

TOTAL  COSTS  C5) 

FFEOIM-  OPERATION  COSTS  (S)  . 


*  CFC      0 Tjal?'  P"ED  COST? 

»  CalF»C         OThEP  COSTS 

»  C- vC  TOTAL  COSTS 

>»    rso-j  ."  COST/Lrv  GAIN 

votc  .  ,-,01  TOTAL  COSTS  AND  RETURNS  (S) 

«    '"LFPPC       0  CALF    PRICE     (S/L9) 

«     Cl_FVtl  VALUE     CF     CALF     (i/AMlMAL) 

«  CE;3°  "         COST/LS  ^EEF  ppoOuCED 

*  OOOFIT         NET  PETUPNS  TO  DATE 
SR^C  DT  =  !  /LEN6T!-!=18/PPTPEP=l/PLTPER  =  l 
on-i  JOL  Av£-'ifiE 
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>»«»««»  MODEL  II  »••«•*»»»« 

HERO  EFFICIENCY  ESTIMATOR 


•  "  .  •   THE  FOLLOWING  ARE  CONSTANTS  AND  T48LES   * 

•  •   "        USED  IN  THE  INITIAL  SUN  « 

4  .   «___________________________■-•------_____.!> 

»  ACC«=  AVE.  CULL  COW  WEIGHT  (LBS) 

T  ACCW=l/l/l/l/l/l/l/1047 
X  /1/1/1/1/1/1/956 
X  /1/1/1/1/1/1/1097 

*  /l/l/l/l'l/l/104l 

X  /1/1/1/1/1/1/1029 

*  /1/1/1/1/1/1/1019 
X-Vl/l/l/l/l/l/10*S 

x  /i/i/i/i/i/i/ioes 

X  /l/l/l/l/l/l/llOO 

»  ad«y=  AVE.  DAILY  MILK  YIELD  (L6S/DAY) 

T  40>«Y  =  l/l/l/l/l/l/l/12 

«  /l/1/l/l/l/l/U 

<  /1/1/1/1/1/1/12 

<  /1/U1/1/1/1/11.5 
•<  /l/l/l/l/l/l/H.5 
X    /1/1/l/l/l/l/le 

<  /1/1/1/1/1/1/12 
X  /1/1/1/1/1/1/13 

x  /l/l/l/l/l/l/l-.S 

•  "".•=  CALF  BIRTH  «EIGHT'  (L3S) 
■T  =  >i  =  l/l/l/l/l/l/l/&5 

x  'l/l/l/i/l/l/65 
t    /l/1/I/I/l/l/o: 

x  /t/i/i/i/i/i/s5  • 

<  /i/i/i/i/i/i/65  - 

<  /1/1/1/1/1/1/6S  ' 

x   /l/l/l/l/l/i/65 

<  /;  '\.'\/\  /l/l/*>5' 

*  irp^i  PREGNANCY    * 
T    •tc'.:  =  -l  .//■i9,-j/>;<3.9/£9.-</n9.  j/39.9/»9,;/!j9.9 

<  /■H.i/;>5.3/;3a.i/>58.5/38.i/'8d.3/oa.5 
«  '■>0.;/'iii  .5/9.).*/9t).5/90.5/  -?0. 5/90. 5 
x  /9  5.;/92.5/9;j,;/9a:.5/9.?.5/92.5/92.5 
X  /93.:-/9  3.0/93.0/93, a/93. 3/9  3. 8/9  3. 6 
••    /a6.t/36.&/'i6.c/flo.6/&e.o/He.6/86.6 

<  /93. 4/93. 4/93. 4/93. 4/93. »/93. 4/93. 4 
X  /<>3.0/e3.C/a3.0/ft3.0/a3.0/3  3.0/63.0 
X    /90. l/9Q.l/90.l/90.1/90.i/90.1/90.1 

»    SU9  =  SURVIVAL    *     (CALVES) 

T    ?lja  =  9?.7/92.7/S2.7/92.7/92.7/92.7/92.?/-»2.7 

x    /95. 5/95. 5/95. =/93.5/ 95. 5/95. 5/95.5 

x     /30.4/9o.<./90.4/90.4/90.4/90.4/90.4 

x  /"35.  5/95.  5/95. 5/95. 5/95. 5/95.5/95.  5 

X  /9 1.5/9 1.5/9 1.5/9 1.5/9 1. 5/9 1.5/9 1.5 

X'  /9». 5/94. 5/94. 5/9*. 5/ 9*. 5/94. 5/94-. 5 

X  /."!).  7/»8.7/fi8.  7/88.  7/88.  7/88.  7/83.7 

X  /96. 3/96. 3/96. 3/96. 3/96. 3/96. 3/ 96. 3 

X  /89. 4/89. 4/89. 4/39. 4/39. 4/39. 4/89. 4 

»  A0G1=  »0G.  PERIOO  KL3S/0AY). 

T  4061=1/1/1/1/1/ 1/1/1.39 

X  /1/1/1/1/1/1/1.67 

X  /1/1/1/1/1/1/1.9* 

x  /1/1/1/1/1/1/1.82 

x  /1/1/1/1/1/1/1.88 

x  /1/1/1/1/1/1/1.94 

X  /l/i/1/1/1/1/1.94 

X  /1/1/1/1/1/1/2.10 

2  i0G2=1/l/l/1/1,9'  ADG.  PERIOD  2  (L3S/0AY, 

T  in(52=l/l/l/l/l/l/l/1.00 
X/l/1/ 1/1/1/1/1. 00 
X  /1/1/1/1/1/1/1.00 

<  /l/ 1/1/1/1/1/1. 00 
X  /1/1/1/1/1/1/1.00 
X  /1/1/1/1/1/1/1.00 
X  /1/1/1/1/1/1/1.00 
X  /1/1/1/1/1/1/1.00 

I  ^3  =  1/1/I/l/1'00  AOG,  PERIOD  3  (LSS/DAY, 

T  A(1G3=1/1/1/1/1/1/1/1.50 

X  /1/1/1/1/1/1/1.50 

X  /1/1/1/1/1/1/1.50 

«  /1/1/1/1/1/1/1.50 

X  /1/1/1/1/1/1/1.50 

X  /1/1/1/1/1/1/1.50 

x  /1/1/1/1/1/1/1.50 

X  /1/1/1/1/1/I/1.50 

I  ihtiil/WUUl-S0  ADG,    PERIOD    4     (LBS/OAY, 

T  4064=1/1/1/1/1/1/1/2.07 

X  /1/1/1/1/1/1/1.85 

x  /i/1/1/1/1/1/2.09 

X  /1/1/1/1/1/1/2.08 

/  /1/1/1/1/1/1/2.13 

X  /1/1/1/1/1/1/1.98 

X  /1/1/1/1/1/1/2.22 

x  /1/1/1/1/1/1/2.07 

■J  iia/l/1/l/1/a'1*  AVE.  WANING  .EIGHT  (L8S, 

T  A»iK=l/l/i/l/l/l/l/556 

X  /1/1/1/1/1/1/503 

<  /1/1/1/1/1/1/573 
X  /1/1/1/1/1/1/539 
X  /1/1/1/1/1/1/554 
x  /1/1/1/1/1/1/568 
X  /1/1/1/1/1/1/563 
X  /1/1/1/1/1/1/607 

i  ^0WTC^1/1/1/581  CO-  TON  (L8S/ANIMAL1 

T  C0«TCN=l/l/l/l/l/l/l/6338 
X  /1/1/1/1/1/1/5535 
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X      /l/i/l/l/l/l/«13"S 

x  /l/i/l/i/l/'l/s23& 

X  /1/1/1/1/1/1/S259 

x  Vl/l/l/l/l/l/o303 

x  /1/1/1/1/1/1/'j379 

x  /l/l/l/l/l/l/oft93 

x  /l/l/l/l/l/l/o*03 

*  OC  = 

T  CwC=t/l/l/l/l/l/l/123.73 

x  /I/ 1/1/1/1/1/ 113. 7P 

x  /l/1/l/l/l/l/lcS.-S 

<  /1/1/1/1/1/1/121. *S 
x  /l/l/l/l/i/l/121.*4 

*  71/1/1/1/1/1/122. "5. 
.<  /l/l/l/l/l/l/;2».Jft 
x  /1/1/1/1/1/1/130.O- 
X  /1/1/1/1/1/1/129.49 

<t   5«7'«  = 

T  asTw=l/l/l/l/l/l/l/5S6 

X  /1/1/1/1/1/1/513 

x  /1/1/1/1/1/1/5T3 

x  /1/1/1/1/1/1/339 

x  / 1/1/ 1/1/ 1/1/7=4 

x  /l/l/l/l/l/l/'afcB 

x  /1/1/1/1/1/1/Sft6 

x  /l/l/l/l/l/l/n07 

x  /'./1/1/1/1/l/bel 

T    ^7><Tr;N=l/l/l/l/l/l/l/633a 

x  ■  /l/l/l/l/l/l/lJ335 

x    /l/l/l/l/I/l/aS4ti 

X    /1/1/1/1/1/1/623B 

x    /1/1/1/1/1/1/S259 

x  /l/l/l/l/l/l/rj303 

X  /i/i/l/l/l/l/a37<» 

x  /l/l/l/l/l/l/i*93 

x    /l/!/l/l/l/l/'3e03 

*  CCTC  = 

T  C<=7C=l/l/l/l/i/l/l/133.73 

<  /l/l/l/l/i/l/U3."0 

<  /l/  1/1/1/  1/1/  12  3.<-5 

<  /!/'./  1/1  /'./!/  121 . "»5 
x  /l/l/l/l/l/l/121.-»4 

<  /1/1/1/1/1/1/122.-5 
.'  / 1  /  1  /  1  / 1  /  1  /  1  /  1 2  4 .  3  a 
v  /1/1/1/1/1/1/130.S" 
«  /!/i/l/l/'i/l/ie9>.«.9 
>  i:  w  = 

T  iS-=i/l/l/l/l/l/l/917 

x  /l/l/ 1/1/1/1/130 

<  /l/l/l/i/i/1/^37 
X  /1/1/1/1/1/1/902 
X  /l/l/l/i/i/l/954 

<  /l/l/l/ 1/1/1/916 
x  /1/1/1/1/1/1/9-/2 

x  /; /i/i/i/i/i/-»t4 

x  /1/1/1/1/1/1/952 

*  BT;LT0»l  = 

T  e,btT!:N=l/l/l/l/l/l/l/6421i 
X  /1/1/1/1/1/1/7670 

x  /i/i/i/i/i/i/aea7 

x  /1/1/1/1/1/1/-J299 

x  /l/l/l/l/l/l/c3e3 

x  /1/1/1/1/1/1/H369 

x  /l/l/l/l/l/l/a59e 

x  /i/i/i/i/i/i/iee* 

X  /1/1/1/1/1/1/S791 

»  CFuC= 

7  CFLC=l/l/l/l/l/l/l/273.24 

x  /l/l/l/l/l/l/2»h.D0 

X  /1/1/1/1/1/1/2S1.2* 

X  /l/l/l/l/l/l/2i9.'.4 

X  /l/l/l/l/l/l/273.f0 

<  /l/l/l/l/l/l/2*9.54 
X  /1/1/1/1/1/1/2S2.55 
«  /1/1/1/1/1/1/2S7.31 
X  /l/l/l/l/l/i/235.o6 

7  CSU  =  7i-!  =  l/l/l/l/l/l/l/1372 

x  /l/ 1/1/ 1/1/ 1/1 198 

X  /l/l/l/l/l/l/l»6l 

x  '/!/  1/1/  1/1/  1/13** 

X  /l/l/l/l/l/l/i336 

X  /1/1/1/1/1/1/133? 

X  /1/1/1/1/1/1/1378 

x  /1/1/1/1/1/1/1486 

»  /l/l/l/l/l/t/1477 

*  SSUPTiHr 

T  SSUPTifl=l/l/l/l/l/l/l/0 
x  /1/1/1/1/1/1/9 
X  /1/1/1/1/1/1/0 

X  /l/1/l/l/i/l/n 

X  /1/1/1/1/1/1/0 

X  /1/1/1/1/1/1/0 

X  /1/1/1/1/1/1/0 

X  /1/1/1/1/1/1/0 

X  /1/1/i/l/I/l/O 

*  fcp  = 

t  =-c?=i/v/i/i/i/i/i/.4=;2/ 

X  1/1/1/1/1/1/. 494*,/ 

X  1/1/1/1/1/1/. 4933/ 

X  1/1/1/1/1/1/.-.933/ 

X  1/1/1/1/1/1/. 4933/ 

«   l/l/l/i/i/1/,4946/ 

X  1/1/1/1/1/1/. 4367/ 
X  l/1/l/l/l/l/. 49<.fe/ 
X  1/1/1/1/1/1/.  *»V 


COW  MAINTENANCE  COSTS  <*/YR> 


AVE.  STOCKES  WEIGHT  <L8S> 


TON  THRU  STOCKER  PHASE  (L3S/ANIMAL) 


CUMULATIVE  STOCKES  COST  ($) 


AVE.  SLAUGHTER  XEI5HT  (LaS) 


TON  THRU  FEEDLOT  PHASE  (L3S/ANIMAL). 


SC»=l/l/l/l/l/l/l/. 
1/1/1/1/1/1/. .977/ 
1/1/ 1/1/ 1/1 /.43a/ 
1/1/1/1/1/1/. 4S3»/ 
1/1/1/1/1/1/.4977/ 
1/1/1/1/1/1/. i')2b/ 
1/1/1/1/1/1/. 5042/ 
1/1/1/1/1/1/. 4^72/ 
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CUMULATIVE  COSTS  THRU  FEEDLOT  <$) 


COW  SUPPLEMENT  TArJLE   (LdS  TDN/YR) 


STOCKER  SUPPLEMENT  TASLE  (LBS  TDN/YR) 


FEEDER  CALF  PRICE  (S/L8) 


SLAUGHTER  CALF  PRICE  (S/L3) 
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•  a*ta=  AVERAGE  WEANING  WEIGHT  !L8S) 

•  PCB=  FEEDER  CALr  PRICE  (5/L8) 
A  HnF.K  =  CALr  i.k-SkF.K-HK!  .K  HEIFERS  KEPT  FO*  FEEOING 
A  SKF.«3CALF*.<<»0.5  STEERS  <£PT  FOR  FEEDING 

A  SALES!  .KsvFC.K.vCC.K  LIVESTOCK  SALES.  ALTERNATIVE  1 

A  /4ki!<51.i(:C»C.«  VARIABLE  EXPENSES.  ALT  1 

A  C<)ST«l.*  =  VASF.x;=i.*.0  EXPl.K       PRODUCTION  COSTS.  ALT  1 

A  i  EXPl.KsoC  OTHER  EXPENSES.  ALT.  1 

A  PffCFITl.K=SALESl.K-CCSTSl.K       PETURNS  ABOVE  PRODUCTIONS  COSTS.  ALT  1 

A  PaOLrl.<  =  3  =  OFiri.K/(FC.i<''W.K.CCS.K»AC;K)   PRCFIT/LB  8EEF  SOLD.  ALT  1 

•>  COST'  91.-<=CnSTSi.ix/(FC.K»w.K*CCS.K»AC.K)   C0ST/L3  SEEF  SOLO.  ALT  1 

A  CPPTC»!i.K=CCSTSl.K/TCNl.*  C0ST/L3  TON.  ALTERNATIVE  I 

MOTE        STOCKEr  SALES  (ScLL  CALVES  AT  STOCKEP  WEIGHTS) 

L  SC.K=SC.J.OT»(CuF.JK-SCS.JK)       STOCKEP  OP  SLAUGHTER  CALVES/YE4PL INGS 

P  CoF.kl=FC.;<-3TCl.i\  CALVES  ON  FEEO  . 

a  SCS.<L  =  3C<         „-  SLAUGHTER  YEARLINGS  SOLO 

•  AFT»=  AVERAGE  STOCKEP  .EIGHT  ILSS) 
A  STCL.K=FC.<:*  =  STO».ai  STOCKES  DEATH  LOSSES 

•  =>STO=  PCT  STOCKERS  DIED 
A  VST.K=SC.K»AS.K»T.K  VALUE  OF  STCCKERS 

A  CFST.K3SC.K»(AS.!<-».'<>»CGSTF.K    COST  OF  FEECING  STACKERS 

a  CJSTF.r<=(STC.^-CO.i>C.K]  /(AS.K-w.K-.l)  COST  OF  GA In, stoCk.Er  FEEO 

A  SALE5?.K  =  VST.K»vCCK  LIVESTOCK  SALES.  ALTERNATIVE  2 

A  VAPEx  =  2.K=C=C.K*CF3T..<  VARIABLE  EXPENSES.  ALT  2 

A  COSTS?. <=VAPEXC2.K»0_EXP2.K       PPOOUCTION  COSTS.  ALT  2 

A  0_EX=2.K*OC  OTHER  EXPENSES-  ALT.  2 

A  BffOFIT2.K  =  SALES2.!<-CCSTSa.K       RETURNS  ABOVE  PRODUCTIONS  COSTS.  ALT  2 

A  CnSTLa2.K=CnST«2.K/(SC.K»AS.K*CCS.K»AC.K)  COST/LS  BEEF  SOLD.  ALT  2 

»  P=PL  =  ?.K=PP0=-IT2.K/(SC.K»AS.K.CCS.K4AC.K)  BRCFIT/LB  BEEF  SOLO.  ALT  2 

A  CoPTr'v5.K=CnSTS2.K/TCN2.K         COST/LB  TON.  ALTERNATIVE  2' 

*"TF        SLA'jGi-T£P  SALES  (FINISH  STEEPS  AND  HIEFER5  TO  SLAUGHTER  *TS) 

A  VSC.K  =  SC.K»4.i\»Y.K  VALUE  OF  SLAUGHTER  YEARLINGS 

'  CGSLF.K=(FLC.;<-STC.K)/(A.K-AS.K*.l)  COST  of  GAIN,  feeolot 

a  CFSC.K  =  SC.K<M  (AS.K-«.K)»CGSTF.K*(A.K-AS.K)«C3SLF.K)  COST  OF  FEEDING  SC 

a  CALES'..<  =  VSC.K.VCC..<  LIVESTOCK  SALES.  ALTERNATIVE  3 

A  '/AaE«  =  3.^=CPC.K.CFSC.K  VARIABLE  EXPENSES.  ALT  3 

A  mST«?.^=vAoE.x  =  3.K»0_£XP3.K       PPOOUCTION  COSTS.  ALT  3 

A  ■i.f«.ei,K'fiC  OTHER  EXPENSES.  ALT.  3 

A  c=OF!T3.<=SALES3.K-CCSTS3.K       RETURNS  ABOVE  PRODUCTIONS  COSTS.  ALT  3 

2  CnSTLH3.<=C"'!TS3.i</tSC.i<*A.'<*CCS.K*4C.i<).   C0ST/L3  BEEF  SOLO.  ALT  3 

a  oo3L=Ttrl.=oqcFrT3.K/(SC..<<>A.p;.CCS.K»AC.K)   PRCFIT/LB  SEEF  SOLO.  ALT  3 

1  CppTCmj.*=C0STS3.K/TCn3.K  COST/LB  TON.  ALTERNATIVE  3 

A  ro«MC.K=C.< 


NnTf.  DETERMINATION  OF  ACREAGE  REQUIREMENTS 

vcrr 

A  BJST.'rCOivT.K-CSUPT.*  PASTURE  TON 

•  C  =  l'PT-;J=  COW  SUPPLEMENT  TON  (FROM  CSUPTON) 

»  <!eijBT/.-J=  STOCKER  SUPPLEMENT  TON  (FRO"  CSTKSUP) 

A  OAS_AC.KsPSnN.p\/TPAPAS  PASTURE  ACREAGE  "   ■ 

A  «uP~iCl..<=SPTOM.K/TPASUP         SUPPLEMENT  ACREAGE  (E.G.  SILAGE).  »1 

A  SUP~AC'.-i<  =  SPT'0^2.^/TC4SUP  .       SUPPLEMENT  ACSEAGE  (E.G.  SILAGE).  «2 

a  ST*~AC..<=<  (ST  TOC:F.K.t?P.<*(BRT.K-SSUPT.K>) /TPASTXI 'STKFAC  STOCKEP  AC 

A  ST  T"«JF.K=ST  TCN.K-SSUPT ,K»SC .K   STOCKEP  TON.  FORAGE 

A  eOL  AC. *  =  <SC~TCn. . <*<5». X*9RST0N)»(1-STKFAC) 1/TPAFOL. FEEOLOT  RATION  AC 

»     "         T=J.fl£0  REPLACE-ENTS  CM  STOCKEP  FORAGE 

•  1=rPEO  REPLACEMENTS  FED  FEEOLOT  SUPPLEMENT  ON  COW  PASTURES 
a  osTm.<=(CO»S.<-( (12-«OCM)/12)«(CCS.K-CCSAC.K)-( ( 12-MCLCM) 712) »CCSAC.K 
X  )  »P.\ST.K«RST3AS.K»(  1-STKFAC)       PASTURE  TON 

A  <5pTnM.K=(Cn^S.K-i  (12-MOCM)  /  12  )  »  (CCS.K-CCSAC.K  )  -(  ( 12-MCLCM)  /12)  »CCSAC. 
X  K)*CSUPT.K»<aR.«*SSUPT.K>«ST<FAC«!33TSUP.K»U-STKFAC>  SUPPL  TON.  ALT,  1 
A  SSTDN2.*  =  SpTDNl.K*SSL°T.K»SC.K.    SUPPLEMENT  TON.  ALT.  2 
A  3PTPAS.K=&P.<(=AST.K-(PAST.K/C0WT.K) »(SRST0N/,8) )».a 

•  BRED  REPL  TON  FROM  PASTURE 
A  -*oTSl:=.K  =  SR  .*  (CSU°T.K-(CSUPT.K/C0»iT.K)»(BRST0N/.6)  >».B 

«  BRED  REPL  TUN  FROM  SUPPLEMENT 

A  =.PSTACl.K=<Bp.<»(dRT.K-SSUPT.K>/TPASTK)*STKFAC   STOCKEP  AC  USEO  3Y  BR' 

A  TOT  AC1..<=P5S  AC.K«3LP  AC1.K*3SSTAC1.K  TOTAL  ACREAGE.  ALT.  1 

«  TnT~4C2.<=PA?~AC.K*Sl:P"AC2.K»STK  AC.K  TOTAL  ACREAGE,  ALT.  2 

A  TOT~AC3.K=PAS  AC.K*SLP  AC2.K*STK  AC.K  TOTAL  ACREAGE,  ALT.  3 

A  TflTlC.T.KsTOT  AC3.*»FCL  *C.K        TOTAL  ACPES.  ALT.  3  (GPOw  GRAIN) 

A  Po»i.KsPRnFl7l.K/T0T  aCI.k        PROFIT  PEP  ACRE.  ALT,  1 

A  PPA2.K=PPOr IT2.K/TOT~AC2.K         PROFIT  PEP  ACRE.  ALT.  2 

A  oo43.K  =  BRr!FIT3.i</T0T~AC3.K        PROFIT  PER  &CRE.  ALT.  3 

A  ooa3A..<3(PS0FIT3.;<*GSnJSFT.«)/T0TAC3.K-   PROFIT/AC  (GPOW  OWN  GRAIN) 

a  Rb\o«ft.K=FOL  AC.K*(GS.MVAL-GRNCOST)*'}RNYLO  GRAIN  RROFIT 

A  3PA1  .■<=(Fc.i<»r».K.CCS.K»AC.K)  /TOT  ACI.K  BEEF/ACPE.  ALT.  1 

A  aoa?.k:r(CC,Ko.as#K.CC«.KoAC.K) /TOT  ACP.K  SEEF/ACSE,  ALT.  2 

a  aoft7.!r  =  (Sc.K»A.''..CCS.!'»AC.K)  'TOT  IC3.K  BEEF/ ACRE .  AL^,  3 

a  :?oAr,..<  =  (sc.K«A.)'s.ccs.,'.>~c.K) /toTac3.k  beef/acpe.  alt.  3  iGsow  gra:n> 

A  T0«C<1  ..■\  =  P3T0N.K«sPTi:,«i.iii»  (oS.K*BRSTOij)  »  (  l-STKFAC)  ♦6R.K» CBRT.K-5SUPT .K 

x  )»st<p"ac  ton  check  i 

A  TONC<?.K=p<TOn.h*  (SPTONl.K»BR.K<»PPSTON)*(  l-STKFAC)  *(SPTDN2.K*STK_AC.K» 
<  ToafTk)«5T«FAC  TON  CHECK  2 

A  rr^C!0.<=aSTn.N.K*S0TTN2.i':»FDL  AC.K»TPAFOL« (STK  AC.K»TPASTK«STKF4C) 
■"-  "  .*  =  TA3HL(ADG1.TI(.E.K, 0.63.1)   AVE  DAILY  GZIN,  PEHIOO  I 
:;  =  Taphi  (10G2.TI-E.n.n.c3.1 1   AVE  OAtLY  GAIN,  PERIOD  ?. 
^=r,vJHt  (SfGJ.TI.wF.K.0.'!3«l)   AVE  DAILY  GAIN,  PERIOD  3 
k  =  TiSHi.(AOP». TIME. ^.f.  33.1)   AVF  P.AIL"  GAIN.  PEPIOC  * 
■<  =  "i'-iL(A?r.5,Tf'S.rt.0.fc3.I)   AVE  -DULY  GAi<.  .PEPIOf  5 
,<:Tl.-JHI.  (AOGf  .  Tl:-«f". .  .< .  0  •  ^3  •  1)    »VE  f-AlLY  oAIN,  PERIOO  b 
..     rTAHr.LlP--.Ti.<E;i*.ii.uJ-t).     AX.-JTH  .EIOnT' 
r  ^  =  TAorL'irCP.i::it.K.u.o3.i)       rtEOhR  CALF  BlICE  S/L3) 
r.K=TAPHL(STH, f Int.K.0.01, 1)      STOCKER  PRICE  (S/L3) 
Y.<  =  TAHHL(SCP. TIME. K.'0. 63.1)       SLAUGHTER  PRICE  (S/L3) 
B5.K  =  taP-il  (PPEG.TIME.K.O  .03.  1 !    PREGNANCY  PATE 
so.  FfiTAC-rLfSUP.  TIME.  K.O.  63.1  )  ■    SURVIVAL  RATE  OF  CALVES 
C.K  =  TAOHL(CMr:. TIME. K. 0.63.1)      CO*  MAINTENANCE  COSTS  (S/YR) 
AC.  <  =  TA6-L<ACCv,.  VICE.  K.O.  83.1)    AVE.  CULL  CQw  WEIGHT  (L3S) 
w.k=tiJml(Aw«.TIME.K.0.63. I)       AVE.  WEANING  WEIGHT  (LBS) 
AS.K  =  TAPHI  (  AST'«  .TIME. K.O. o3.  1)  '   AVE.  STOCKEP  WEIGHT  (L3S). 
A.<  =  TiB.4L(ASw.riMt.K.0.o3.  I!      .AVE.  SLAUGHTER  HEIGHT  (L3S)' 
C'lwT.<  =  Ti«HL(CCwTON.TIM£.  K.O.  63.1)   COW  TON  (LBS) 
<:tk  T.k  =  Ta^hl(STKTON.TI«E. K.O, 63.1) 
FOL~T.K  =  TA^HL (FDLTDN.TI"E.K, 0.63.1 )  . 
cLCTK=TA3fL(CFLC. TIME. K, 0.63.1)   FEEOLOT  COSTS 
STC.k  =  TaBmL(CSTC. TIME. k,0, 63.1)   STOCKEP  COSTS 
AOMYl.K=TA*«L(AOMY, TIME. K. 0.63.1)   AVE  OAILY  MILK  YJEL 
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JSTURE 
^oTP.^itSTK    Tl<-C0»f.KT»SrKF4C         aRED'REPLACEMENT    TON.    PASTURE 
A    RC.K  =  "CF.**?C->.K  REPLACEMENT    COSTS 

a    nfcf.KsPaTF.K.eaTP.K  3RED    REPALCEmEnT    TON 

poT.'jT    1)CO.?(0.0)  .h*l  (0.0)  .CCSC0.0)  .FC(0.0>  .SC(0,0) 
PRINT    ->C-LF,  (0.0) .CQ«»C<0.2> ,ac l 0 .2) 1C6STF (0.4) .CGSLF<0»*> 
PPI'IT    ?l.«51  (0.1)  .fc;PA2(0.1>  .d"A3A(0.1)  ,  ,,     A.    -,,.     . 

Pfjf'lT    MF    O(0. 3).  ST    R(0.3).SC_=<0.3> .A0G„1 (0.2) .AOmYI (0.0) 
jpt.iT    =)«3LES1.S1LE32.SALSS3.aCG_2(0.2> .?R(0.l) 
POTuT    *)COSTS1.COSTS2.COST53.A«JG,3<0.2).S«(0.1)     1( 

jotmT    7)ppcFITl.-rJ0KiTa.^S0FIT3.Z0G_iO.2).*R(J«l)    _  ,.„..,„    «, 

PPTNT    *)T0N=Ol (0.?) .  TCnPL32(0.2) , TUNPlBj ( 0 .2) . A0G_3<0.2) .C»_TDN(0.0> 
PPINT    iP)T0M.TCN2.T0N3.-AOG,f>l.3.2)  .STKTIO.O)  ,    ,,,    „      -„,-,-    „> 
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